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SURFACE WATER SUPPLY OF ST. LAWRENCE
RIVER BASIN, 1925

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting records of
measurements of flow made on streams in the United States during
the year ending September 30, 1925.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the.organic.law: (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geolog-
ical Survey and the classification of public lands and examination of the geo-
logical structure, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation. Since the fiscal year ending June 30, 1895,
successive appropriation bills passed by Congress have carried the
following items.

For gaging the streams and determining the water supply of the United States,

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1896-1926

1895 .......... $12, 500, 00 | 1903-1906 - $200, 000. 00 | 1919 ... $148,244. 10
1896 ... 124, 500. 00 | 1907 __.... 150, 000. 00 | 1920 ... 175, 000. 00
1897-1899 __ 50, 000. 00 | 1908-1910 _ 100, 000. 00 | 1921-1923 . 180, 000. 00
1900 __.____ 270, 000. 00 | 1911-1917 _ 150, 000. 00 | 1924-1925 . 170, 000. 00
1901-1902 __ 100,000.00 { 1918 ____._ 175,000. 00 | 1926 __..._ 165, 000. 0O

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collect-
ing data. Acknowledgments for cooperation of the first kind are
made in connection with the description of each station affected;
cooperation of the second kind is acknowledged on page 2.

Measurements of stream flow have been made at about 5,120 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1925, 1,710 gaging stations were being
maintained by the Geological Survey and the cooperating organiza-
tions. Many miscellaneous discharge measurements were made at
other points. In connection with this work data were also collected in

1Includes $4,600 appropriated in act of Apr. 25, 1896.
Includes $20,000 appropriated-in deficiency act of Mar. 30, 1900,
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regard to precipitation, evaporation, storage reservoirs, river profiles,
and water power in many sections of the country and will be made
available in water-supply papers from time to time.

DEFINITION OF TERMS

The volume of water flowing in a stream—the ‘‘ run-off ’ or “dis-
charge ”’—is expressed in various terms, each of which has become
. associated with a certain class of work. These termsmay be divided
-into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in inches, acre-feet, and millions of cubicfeet. The
principal terms used in this series of reports are second-feet, second-
feet per square mile, run-off in inches, and acre-feet. They may be
defined as follows:

““Second-feet”’ is an abbreviation for ‘ cubic feet per second.” A
second-foot is the rate of discharge of water flowing in a channel of
rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which others are computed

‘““Second-feet per square mile’’ is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

““ Run-off in inches” is the depth to which an area would be cova
ered if all the water flowing from it in a given period were uniformly
distributed on the surface. It is used for comparing run-off with
rainfall, which is usually expressed in inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:

‘“Stage-discharge relation,” an abbreviation for the term ‘ relation
of gage height to discharge.”

““Control,” a term used to designate the section or sections of the
stream channel below the gage which determine the stage-discharge
relation at the gage. It should be noted that the control may not
be the same section or sections at all stages.

The “point of zero flow” for a gaging station is that point on the
gage—the gage height—at which water ceases to ﬂow over the
control.

EXPLANATION OF DATA

The data presented in this report cover the year beginning Octo-
ber 1, 1924, and ending September 30, 1925. At the beginning of
January in most parts of the United States much of the precipitation
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For the rating tables ‘“well defined’’ indicates, in general, that the
rating is probably accurate within 5 per cent; “fairly well defined,”
within 10 per cent; “poorly defined,” within 15 to 25 per cent. These
notes are very general and are based on the plotting of the individual
measurements with reference to the mean rating curve.

The monthly means for any station may represent with high
accuracy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and run-off in inches may be sub-
ject to gross errors caused by the inclusion of large noncontributing
districts in the measured drainage area, by lack of information con-
cerning water diverted for irrigation or other use, or by inability to
interpret the effect of artificial regulation of the flow of the river
above the station. “Second-feet per square mile” and “Run-off in
inches’’ are therefore not computed if such errors appear probable.
The computations are also omitted for stations on streams draining
areas in which the annual rainfall is less than 20 inches. All figures
representing ‘‘second-feet per square mile’’ and “run-off in inches”
published in the earlier reports by the Geological Survey should be
used with caution because of possible inherent but unknown sources
of error.

Many gaging stations on streams in the irrigated areas of the United
States are situated above most of the diversions from those streams,
and the discharge recorded does not show the water supply available
for further development, as prior appropriations below the stations
must first be satisfied. To give an idea of the amount of prior appro-
priations, a paragraph on diversions is presented in each station
description. The figures given can not be considered exact but
represent the best information available.

The tables of monthly discharge give only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variation in flow. It should be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

PUBLICATIONS

TInvestigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closely allied subjects as
irrigation, water storage, water powers, ground waters, and quality of
waters. Most of the results of these investigations have been pub-
lished in the series of water-supply papers, but some have appeared
in the monographs, bulletins, professional papers, and annual reports.
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The results of stream-flow measurements are now published
annually in 12 parts, each part covering an srea whose boundaries
coincide with natural drainage features as indicated below:

Part I. North Atlantic slope basins (St. John River to York River).
II. South Atlantic slope and eastern Gulf of Mexico basins (James River to
the Mississippi).
III. Ohio River Basin.
IV. St. Lawrence River Basin.
V. Upper Mississippi River and Hudson Bay Basins.
VI. Missouri River Basin.
VII. Lower Mississippi River Basin.
VIII. Western Gulf of Mexico Basins.
IX. Colorado River Basin.
X. Great Basin.
XI. Pacific slope basins in California.
XII. North Pacific slope basins, in three parts:
A, Pacific slope basins in Washington and Upper Columbia River
Basin.
B, Snake River Basin.
C, Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated below.

1. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Pnntmg Oﬁice, Washington, D. C.,
who will, on application, furnish lists giving pnces

2. Sets of the reports may be consulted in the libraries of the
principal cities of the United States.

3. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Augusta, Me., Statehouse.

Boston, Mass., 2500 Customhouse.

Albany, N. Y., 904 Home Savings Bank Building.
Trenton, N, J., Statehouse.

Charlottesville, Va., in care of University of Virginia.
Asheville, N. C., 608 City Hall.

Chattanooga, Tenn., 630 Power Building.

Tuscaloosa, Ala., Post Office Building.

Columbus, Ohio, Engineering Experiment Station, Ohio State University.
Chicago, Il1., 1510 Consumers Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans., 23 Federal Building.

Helena, Mont., 45-46 Federal Building.

Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, Federal Building.

Tacoma, Wash., 404 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 303 Customhouse.



PUBLICATIONS 7

Los Angeles, Calif., 600 Federal Building.

Tucson, Ariz., 106 College of Law Building, University of Arizona.
Austin, Tex., State Capitol.

Honolulu, Hawaii, Territorial Office Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director, United States Geological Survey, Wash-
ington, D. C.

Stream-flow records have been obtained at about 5,120 points in
the United States, and the data obtained have been published in the
reports tabulated below:

Stream flow data in reports of the United States Geological Survey

[A=Annual Report; B=Bulletin; W=Water-Supply Paper]

Report Character of data Year

10th A, pt. 2. Descriptive information only.
11th A, pt. 2.. Monthly discharge and descriptive information. ... oo can-. 1884 to Sept., 1890.
12th A, pt. 2ol |ooae do.... 1884 to June 30, 1891,
13th A, pt. 3. Mean discharge in second-feet —---| 1884 to Dec, 31, 1802,
14th A, pt, 2.. Montpltr discharge (long-time records, 1871 to 1893) . _coonu--. 1888 to Dec. 31, 1893,
B3l Descriptions, measurements, gage heights, and ratings ........| 1893 and 1894,
16th A, pt. 2. Descriptive information only_.._.

) L1 I—— Descriptions, measurements, gage heights, ratings,and monthly | 1895.

discharge (also many data covering earlier years).

Wl Gage hsifhts (also gage heights for earlier years)....c.cacecen--, 1896.
18th A, pt. 4. Descriptions, measurements, ratings, and -monthly discharge | 1895 and 1896,

(also similar data for some earlier years).
WS caeicaccanna Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above

junction with Kansas.

W 18.......e..-...| Descriptions, measurements, and gage heights, western Missis- | 1897,
sippi River below junetion of Missouri and Platte, and west-
ern United States.

19th A, pt. 4.......| Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records).

W2l oo Measurements, ratings, and gage heights, eastern United | 1898.
States, eastern Mississippi River, and Missouri River.
W 2B e ecceemee Measurements, ratings, and gage heights, Arkansas River, and ; 1898.
western United States.

20th A, pt. 4..._._.| Monthly discharge (also for many earlier years) .oo-occecae-- 1808.

W 351039 ceacaann Descriptions, measurements, gage heights, and ratings. eoeceeao 1899.

M onthlgr discharge.... 1809.

Descriptions, measurements, gage heights, and ratings. ..--.... 1900,

Monthly discharge.. . 1900.

.| Descriptions, measurements, gage heights, and ratings_ ........ 1901,

Monthly discharge.__ 1901.

Complete data 1902,

[ 1903.

W 124 to 135... do 1904,

W 165 to178___ do 1905.

W20t to214 ... _|....- do 1906,

W 241 to 252 do 1907-8.

W 261 to 272 do 1909,

W 281 t0 202 oo |aenae do 1910.

W 301 to 312. do 1911

W 321 to 332. do 1912.

W 351 to 362.... do 1913,

W 381 £0394- oo foan-a- do 1914,

W 401 to 414 do 1915.

W 431 to 444. do 1916.

W 451 to 464. do 1917,

W 471 to 484. do 1918,
W 501 to 514... do a... 1919-20.

W 521 10534 oo |eaea- do 1921,

W 541 to 554 --do._.. 1922.

W 561 to 574. --do 1923,

W 681 to 594... --do 1924

W 601 t0 614 oo faee do ... 1925.

Norz.—No data regarding stream flow are given in the Fifteenth and Seventeenth Annual Reports.
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The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made each
year. An index of the reports containing records obtained prior to
1904 has been published in Water Supply Paper 119.

The following table gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published from 1899 to
1924. The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for Machias River at Whitneyville, Me., 1903 to
1921, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281, 301, 321, 351, 381, 401, 431, 451, 471, 501, and 521, which
contain records for the New England streams from 1903 to 1921.
Results of miscellaneous measurements are published by drainage
basins.
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COOPERATION

The, work in Wisconsin during the year ending September 30, 1925,
was done in cooperation with the Railroad Commission of Wisconsin, .
C. M. Larson, chief engineer. The United States Engineer Corps
cooperated in maintaining the stations on Fox River at Berlin and
at Rapide Croche Dam and on Wolf River at New London.

In Minnesota the stations on Pigeon River were maintained in
cooperation with the Pigeon River Lumber Co.

In Michigan the work was done in cooperation with the following
organizations: Peninsular Power Co., D. W. Meade, consulting
engineer (Menominee River at Twin Falls, near Iron Mountain);
Menominee & Marinette Light & Traction Co., Edward Daniell, gen-
eral manager (Menominee River below Koss); Castile Mining Co.
(Black River at Ramsay); and Michigan Gas & Electric Co. (St.
Joseph River at Mottville). '

The station on Little Calumet River at Harvey, Ill., was main-
tained in cooperation with the Illinois Department of Public Works
and Buildings, division of waterways, W. L. Sackett, superintendent;
the gage reader was paid by the Sanitary District of Chicago.

In Ohio the work was done in cooperation with the Ohio Cooper-
ative Topographic Survey, C. E. Sherman, inspector.

Work in New York was carried on in cooperation with the State
and at certain stations in cooperation with the following organizations:
Rochester Gas & Electric Corporation (Genesee River at Driving
Park Avenue, Rochester); the city of Rochester (Conesus Creek near
Lakeville and Canadice Lake outlet near Hemlock); Cornell Univer-
sity (Fall Creek near Ithaca); Utica Gas & Electric Co. (East Branch
of Fish Creek at Fish Creek, near Constableville, and East Branch of
Fish Creek at Taberg); Black River Regulating District (Black River
at Watertown, Moose River at McKeever, and Beaver River below
Stillwater Dam, near Beaver River); Otter Creek Power Corporation
(Otter Creek near Glenfield); Northern New York Utilities (Inc.)
(Beaver River at Eagle Falls, near Number Four, East Branch of
Oswegatchie River near Oswegatchie, and North Branch of Grass
River near South Colton); the Commission for the Improvement
of the Oswegatchie River (East Branch of Oswegatchie River at
Cranberry Lake) ; DeGrasse Paper Co. (Grass River at Pyrites); Inter-
national Paper Co. (Raquette River at Piercefield and Lake George at
Rogers Rock); New York & Pennsylvania Co. (Bouquet River at
Willsboro); J. & J. Rogers Co. (Black Brook at Black Brook, East
Branch of Ausable River at Ausable Forks, and Ausable River near
Ausable Forks); Plattsburg Gas & Electric Co. (Saranac River near
Plattsburg).

Cooperation in Vermont was given by Charles T. Middlebrook
(Green River at Garfield).
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DIVISION OF WORK

Data for stations in the Lake Superior and Liake Michigan drainage
basins in Minnesota, Wisconsin, and Michigan (excluding St. Joseph
River at Mottville) were collected and prepared for publication under
the direction of S. B. Soulé, district engineer, assisted by F. C.
Christopherson and J. H. Olson.

Data for the station in Illinois were collected and prepared for
publication by H. E. Grosbach, district engineer.

Data for the station on St. Joseph River at Mottville, Mich., and
for stations in the Lake Erie drainage basin in Ohio were collected
and prepared for publication under the direction of Lasley Lee,
district engineer, assisted by E. E. R. Dornbach, W. A. Werner,
F. A. English, W. S. Frame, R. G. Kasel, and E. H. Markel.

Data for stations in New York were collected and prepared for
publication under the direction of Arthur W. Harrington, district
engineer, assisted by J. L. Lamson, E. B. Shupe, A. E. Johnson,
W. B. Mifflin, C. G. Sutton, and Agnes D. Buchanan.

Data for stations in Vermont were collected and prepared for
publication under the direction of C. H. Pierce and H. B. Kinnison,
district engineers, assisted by Lillian H. McCarthy and H. F. Hill, jr.

The manuscript was assembled and reviewed by J. W. Mangan.

GAGING-STATION RECORDS

STREAMS TRIBUTARY TO LAKE SUPERIOR
PIGEON EIVER ABOVE MOUTH OF ARROW RIVER, MINN.

LocamioN.—In lot §, sec. 19, T. 64 N., R. 6 E., Cook County, 1,500 feet above
mouth of Arrow River, which enters from left, and 11.7 miles above mouth

DRAINAGE AREA.—338 square miles.

REcORDS AvAILABLE.—September 4 to November 28, 1924, and April 15 to Sep«
tember 30, 1925 (gage heights only).

Gage.—Au water-stage recorder on right bank; inspected by Oscar Anderson.

CHANNEL AND CcoNTROL.—Bed composed of cobblestones and heavy gravel;
probably permanent. Banks of medium height; overflowed at flood stages.

DISCHARGE MEASUREMENTS.—Made from boat or by wading.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5.0 feet at 1 p. m. May 2;
minimum stage recorded, 1.20 feet at 6 p. m. April 20.

Ice.—Stage-discharge relation affected by ice.

REGULATION.—For a short period in the spring the discharge is regulated by
dams at the headwaters in the interest of log driving.

Accuracy.—The recording gage operated satisfactorily throughout the open=
water periods, and the gage heights are accurate. The station is not
sufficiently rated to determine discharge.

The following discharge measurements were made:
September 3, 1924: Gage height, 1.80 feet; discharge, 63 second-feet.
April 15, 1925: Gage height, 1.40 feet; discharge, 56 second-feet.

31502—29——2
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Daily gage height, in feel, of Pigeon River above mouth of Arrow River, for the
period September 4, 1924, to September 30, 1925

Day Sept. | Oct, | Nov. | Apr. | May | June | July | Aug. | Sept.
2.55 2,10 2.48 2.30 1.08 1.70 1,42
2.52 2.95 2. 56 3.20 1.96 1.69 1.43
2.68 2.40 2.38 3.34 1.93 1.63 1.43
2,90 2,40 2.20 3.18 1.90 1.60 1.44
2.86 2,36 [ccmeanan 2.16 3.28 1.87 1.587 1.45
3.00 2.37 2.16 3.16 1.86 1. 56 1.45
2.96 2.32 2.12 3.04 1.74 1.55 1.44
2.80 2.456 2,06 2.4 1. 56 1.54 1.43
2.83 2.42 2.04 2.85 1.64 1.53 1.44
2.80 2.27 2.24 2.78 1.8 151 1.45
2.86 2.30 1. 90 267 |, 177 1.50 1.45
3.08 2.45 1.94 2.62 1.64 1.48 1.44
3.08 2.55 1.8 2.57 1.74 1.48 1.42
3.00 2.80 © 1.88 2.54 170 1.48 1.40
2.90 2.78 1.82 1.4 2.47 1.68 1.46 1.38
2.85 2.60 1,80 2.06 2,40 1.66 1.46 1.35
2.80 2.65 1.74 1.98 2.38 1.64 1.45 1.33
2.74 2.78 1.70 2.10 2.39 1.61 1.45 1.32
2.68 2.88 1.78 2.14 2.37 1.59 1.46 1.36
2. 64 2.90 1.68 2.24 2.32 1,58 1.44 1.85
2.61 3.04 170 1.90 2.24 1.58 1.4 2.02
2. 56 3.58 1.82 1.80 2.20 1,57 1.42 1.94
2,52 3.58 2.50 1.90 2.15 1. 585 1.42 1.86
2.4 3. 59 3.80 2.06 2.12 1.52 1.4 1.85
2.42 3.58 3.60 2.07 2.10 1.51 1.40 1.82
2,44 3.59 3.30 1.94 2.12 1. 54 1. 40 1.76
2.38 3.57 3.12 1,58 2.13 1.66 1.39 1.72
2.36 3.57 3.16 2.10 2.12 1.70 1.36 1.68
2.37 < 2.86 2.18 2.07 1.69 1.36 1.65
2.34 2.64 2,12 2.02 1.69 1.37 1.62
2.30 2.14 1.70 1.40 |aceneaa

PIGEON RIVER AT INTERNATIONAL BRIDGE, MINN.

Locarion.—In lot 3, sec. 20, T. 64 N., R. 6 E., Cook County, Minn., 100 feet
above bridge on trunk highway connecting Duluth with Port Arthur and
Fort William, Ont., and 9.3 miles above mouth.

DRAINAGE AREA.—580 square miles.

RECORDS AvAILABLE.—April 17, 1924, to September 30, 1925.

Gace.—Staff gage bolted to vertical rock ledge on right bank; read by E. W,
Stewardson.

CHANNEL AND CONTROL.—Bed composed of solid rock and large boulders;
permanent. Control is head of rapids a short distance below gage.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Sep-
tember 30, 1924, 4.20 feet May 19 (discharge, 3,180 second-feet); minimum
stage, 0.30 foot August 28 and 29 (discharge, 78 second-feet).

Maximum stage recorded during year ending September 30, 1925, 5.3 feet
April 24 (discharge, 4,690 second-feet); minimum stage, 0.5 foot April 21
(discharge, 120 second-feet).

Ice.—Stage-discharge relation affected by ice.

ReguLaTioN.—For a short period in the spring the discharge is regulated by
dams at headwaters in the interest of log driving.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Gage read to half-tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Some artificial regulation April
5 to June 15, and records during this period fair; during remainder of year
good. .
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_Discharge measurements of Pigeon River at International Bridge, Minn., during the
years ending September 30, 1921 to 1925

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
1921 Feet | Sec.-ft. Feet | Sec.ft 1924 Feet | Sec.-ft.
May24. ....._.| 169 740 0.90 238 2.83 1, 660
.June 14... 1.60 614 .90 224 2.77 1,610
1.20 348 .64 156 2,88 , 700
1.20 351 2.76 1, 580
.49 120 Sept. 4.... . 140
.49 122 °.90 83 || Sept. 18 ... .49 119
.40 95.2 e 90 81
.40 96.0 .49 125
.40 97.3 .49 120 || Apr.16. ... 107 281
&, 45 75.5
&, 45 77.9
Apr.24________| 2.46 1,300
2, 1, 310
3.00 | 1,770 1.81 790
1. 60 605 1.76 751

& Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Pigeon River at International Bridge, Minn., for
the years ending September 30, 1924 and 1925

Day | Apr. | May | June | July | Aug. | Sept. || Day | Apr. | May | Jnne | July | Aug. | Sept.
1924

540 98 200 || 16 eocee|ocaaane 1,190 615 98 120 120

265 98 170 || 17-.--.} 1,440 | 1,610 400 98 120 120

120 98 145 1 18 _____ 1,360 | 2,780 300 145 120 120

145 98 145 1| 19 ...} 1,360 | 3,180 230 265 120 120

170 98 145 (| 20 ... 1,360 | 2,780 265 170 120 120

265 98 120 || 21 oo 1,280 | 2,530 |, 345 98 98 120

465 98 120 | 22 ... 1,110 { 2,650 200 98 98 230

615 98 120 1) 23 ceeee 1,110 | 2,780 145 98 98 | 1,110

540 98 120 |{ 24 .....| 1,110 | 2,180 230 98 098 935

345 98 120 | 25 ... ,020 | 1,620 345 98 98 775

170 14» 120 || 26 -.... 1, 520 775 230 98 98 200

120 145 145 §) 27 e 1, 690 540 145 98 98 200

145 145 145 || 28 _....| 1,870 | 1,020 230 109 78 200

230 145 109 (| 29 «un--| 1,870 | 1,190 400 88 78 200

170 145 120 |} 30_....| 1,870 855 400 98 200 200

3 R 775 98 200 ocoaun

Day Oct. | Nov. | Apr. | May | June | July | Aug. |Sept.

{11 J - 400 776 322 230 145

400 935 | 1,690 300 200 145

400 |ocoeen-- 1,970 | 1,610 300 170 145

345 |emaccinn ,070 | 1,610 265 170 145

345 935 1, 520 230 170 145

345 935 | 1,690 1,360 230 170 145

345 855 ) 2,780 | 1,280 215 158 145

345 855 | 2,650 | 1,020 200 145 145

345 855 695 978 200 145 145

345 775 300 775 200 145 145

345 695 | 2,200 775 200 145 145

300 540 935 695 200 145 145

300 502 1 1,110 695 540 145 145

300 465 935 655 265 145 145

300 300§ 1,020 615 200 145 145

360 265 540 615 200 145 145

615 248 | 1,360 540 200 145 145

775, 200 400 540 200 145 145

465 200 300 540 200 145 145

465 185 265 502 200 145 200
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Daily discharge, in second-feet, of Pigeon River at Iniernational Bridge, Minn., for
the years ending September 30, 1924 and 1985—Continued

Day Oct. | Nov. | Apr. | May | June | July { Aug. | Sept.

1924-25

465 | 1, 2,910 200 400 170 145 200
400 | 1,020 | 2,070 265 400 170 145 200
4001 1, 1,610 815 345 145 145 185
400 | 1,020, 1,110 935 372 145 145 170
400 5 , 020 735 345 145 145
400 935 935 615 345 215 145 145
400 265 230 145 |oceees

! |
Note.—Stage-discharge relation affected by ice Dec. 1, 1924, to Apr. 4, 1925; discharge not determined.

Monthly discharge of Pigeon River at International Bridge, Minn., for the years
ending September 30, 1924 and 19256

[Drainage area, 580 square miles}

Discharge in second-feet
Run-off in
Month Per inches
Maximum | Minimum | Mean square
mils
1,870 1,020 1,430 2.47 1.29
3, 180 372 1,470 2.563 2.92
1,360 145 5 . 962 107
615 88 199 .343 .40
200 78 114 197 .23
1,110 109 227 .391 .4
LO71701 ¢ RO Y 1,280 400 686 1,18 1.36
November. 1,190 300 586 101 1,13
April 5-30 4,690 120 934 1.61 1.56
M 2,780 200 904 1.66 1.80
1,690 345 761 1.31 1.48
145 221 381 .44
230 145 153 .264 .30
265 145 169 .201 .32

MONTREAL RIVER AT IRONWOOD, MICH.

Locarron.—At main highway bridge on State line between Hurley, Wis., and
Ironwood, Mich., 8 miles above junction with West Branch.

DRAINAGE AREA.—About 66 square miles.?

RECORDS AVAILABLE.—April 24, 1918, to June 6, 1922, and July 17, ¥024, to
November 30, 1925, when station was discontinued.

Gacee.—Chain gage fastened to downstream side of main highway bridge; read
by Louis Egizi.

DISCHARGE MEASUREMENTS.—Made from wooden bridge at lumber mill, one-
fourth mile above gage, or by wading.

CHANNEL AND cONTROL.—Bed at and below gage heavy gravel. Concrete
retaining walls on both sides of river below gage prevent overflow at flood
stages.

3Supersedes figure published in previous reports.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during periods, 2.35 feet
at 8.30 a. m. April 24, 1925 (discharge, 248 second-feet); minimum stage,
0.56 foot 11.45 a. m. September 26, 1925 (discharge, 1.5 second-feet).

1018-1922; 1924-1925: Maximum stage recorded, 3.8 feet June 30, 1920,
and April 5-7, 1921 (discharge, 910 second-feet); minimum stage, that
of 1925.

RecuLaTION.—Water stored in Pine Lake in secs. 28, 29, 32, and 33, T. 44 N,
R. 3E,, is used to increase the water supply for Ironwood and Hurley dur-
ing periods of low flow; effect of this regulation on the flow at the station
probably slight. Considerable diurnal fluctuation seems to be caused at
the station, owing to operation of gates in a small dam one-fourth mile
upstream from gage. Dam is used to float logs to sawmill.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well
defined above 5 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.

Records fair. .

Discharge measurements of Monireal River at Ironwood, Mick., during the period
June 27, 1924, to November 30, 1925

QGage : Gage
Date height Discharge Date height Discharge
1924 Feet Sec.-feet 1925 Feet Sec.-feet
June 27 oo 1.20 20 Apr. 4 2,12 182
July 18.ccueao .. 1.18 17.3
Qct, 11 1.45 43
Oct. 31 1.21 16.3

Daily discharge, in second-feet, of Montreal River at Ironwood, Mich., for the period
July 17, 1924, to November 30, 1925

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.
1924
19 22 11 41 13 21 41 27
14 16 12 48 16 17 50 35
28 7.2 || 13 42 20 18 44 21
202 05310 T: SOUR SRR 35 29 16 91 17
162 7.8 || 15 aeaeeas 35 23 17 44 23
100 6.0 || 16 37 25 17 42 24
128 16 b i S 19 35 26 18 18 28
111 21 18... 17 24 30 12 33 33
115 8.0 1l 19... 15 20 20 14 44 35
47 6.0 22 18 23 16 24 29
24 b 11N PR—
Oct. | Nov. | Deec. Jan. | Apr. | May ; June | July | Aug. | Sept.

34 20 34 16 152 38 17 10 7.0 5.8
37 27 24 15 168 37 17 12 7.0 9.2

34 23 14 152 39 24 4.0 7.2 10
53 24 23| 13 177 34| 64| 37| 80| 7.0
52 25 26 12 124 35 | 49 4.6 8.4 4.8
17 33 23 8.0 133 32 27 3.8 8.4 3.7
20 35 34 8.8 113 32 32 5.2 8.4 4.3
21 34 30 8.4 115 32 27 6.8 8.0 4.6
23 33 21 8.0 100 24 25 7.8 7.2 4.5
13 43 18 10 98 17 9.2 6.5 4.3
23 49 20 10 96 26 16 8.0 7.0 4.5
37 47 17 12 94 33 17 7.5 8.8 4.5
24 33 19 13 91 29 41 7.0 8.5 4.6
24 28 19 8.8 91 25 56 7.2 7.0 4.6
28 42 19 8.4 &5 18 49 7.5 3.7 4.3
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Daily discharge, in second-feet, of Montreal River at Ironwood, Mich., for the period’
July 17, 1924, to November 30, 1925—Continued

Day Oct. | Nov. | Dec. Jan. | Apr. | May | June | July Aug. | Sept.
39 20 8.4 57 41 39 7.0 4.5 4.5
36 17 8.4 59 25 26 6.8 4.1 4.1
39 20 9.6 57 26 24 8.0 3.8 4.3
49 20 9.6 57 24 19 6.0 3.8 4.1
36 20 9.2 60 22 19 5.8 58 7.6-
35 19 8.0 56 21 19 7.2 4.5 11
56 19 9.2 85 21 17 7.0 4.8 15
36 20 7.8 206 20 15 6.5 48 18
39 20 8.0 230 20 13 7.5 4.5 3. 6-
29 22 8.4 180 20 11 7.5 4.1 2.4
34 21 8.8 128 18 12 7.2 4.0 1.9
36 20 10 59 17 13 7.5 4.3 7.0
24 19 9.6 66 17 12 7.8 4.5 7.8
30 18 9.8 76 16 12 7.8 5.5 5.5
30 18 9.2 49 16 13 8.4 5.3 18
1» 9.6 - 15 7.5 5.2 |evane.
DLay Oct. Nov. Day Oct. Nov. Day Oct. | Nov.

69 6.2 17 25 14

80 13 15 25 14

24 22 17 23 13

43 36 17 22 14

39 80 14 18 13

35 92 16 17 11

24 62 16 16 10

22 52 17 16 5.5~

20 30 17 15 . 5 5. 6~

19 24 17 15 . % 7.8

Note.—Stage-discharge relation affected by ice Feb. 1 to Mar. 31, 1925; discharge not determined..
Gage not read Dec. 26, 1924, to June 3, 1925, and Sept. 20-22, 1925; discharge interpolated.

Monthly discharge of Monireal River at Ironwood, Mich., for the period July 17,
1924, to November 30, 1925

[Drainage area, 66 square miles]

Discharge in second-feet

Run-off in.
Month Per inches
Maximum | Minimum | Mean | square
mile
1924
July 17-81 e 24 12 17.5 0.265 0.15
AUGUSE o e e e 202 14 56.1 .835 . 96-
September. 36 8.0 20.5 .31 .35
October 53 13 27.3 .414 .48
November. 56 20 35.0 . 530 .59
December. o e e cececcaccmm e caae] 34 17 21.3 .328 37
1925

LY 13T o, 16 7.8 10.0 1562 .18
Aprile e 230 49 106 1.61 1.80
May. 41 15 25.7 .390 .45
June . 64 11 24.7 .374 .42
July ——— 12 3.7 7.0 . 106 A2
August ——— i mcccemmm— e = 8.4 3.7 5.8 .088 .10
Septemberocccocnaeocao. e cmmm—cmmcmmem——— 18 L9 6.5 . 008 .11
October. —— - 80 2.6 219 . 332 .38
November 92 5.6 23.9 . 362 40
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MONTREAL RIVER NEAR KIMBALL, WIS,

LocatioN.—In sec. 22, T. 47 N., R. 2 E., 300 feet above mouth of West Branch,
214 miles northeast of Kimball, Iron County, and 7 miles northwest of
Hurley.

DrAINAGE AREA.—109 square miles.

RECORDS AvAILABLE.—June 26, 1924, to December 7, 1925, when station was
discontinued.

Gage.—Staff gage attached to post driven in bed of stream near left bank; read
by Arne Johnson.

DISCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTRoL.—Bed composed of sand and gravel; fairly permanent.
A short distance below the gage is a large log jam covering the entire chan-
nel, but this obstruction remained practically permanent during period of
records.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 3.76 feet at
6 p. m. April 2 (discharge, 328 second-feet); minimum stage, 1.16 feet Au-
gust 8—-19 (discharge, 2.0 second-feet).

ReGuraTIiON.—None.

Accuracy.—Stage-discharge relation changed during the spring of 1925. Rat -
ing curves well defined. Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying to rating table mean daily gage height.
Records good.

Discharge measuremenis of Monireal River near Kimball, Wis., during the period
June 26, 1924, to December 7, 1925

Gage Dis- Ga Dis- Gage | Dis-
Date height | charge Date heig%et charge Date height | charge
1924 Feet | Sec.-ft 1 Feet | Sec.ft Feet | Sec.-ft.
June 26.. .. ... 1.58 32. Oct. 80 ceocaa. 1.51 24.4 || June 18 1.52 31.2

1.49 24. 5 Doceeeoe 151 24.1 | July 260 .coaen.. 1.22 5.40

2.87 212 Apr.3. oo 3.64 310 July 27 1.23 6.22

2.67 183 Dorecccana 3.61 303

1.94 80 Apr.29...c.eeo.f 2.05 90. 2

2.25 122 June ) £ S 1. 52 30.1

Daily discharge, in second-feet, of Monireal River near Kimball, Wis., for the
period June 26, 1924, to December 7, 1925

Day June | July | Aug. | Sept. Day June | July | Aug. | Sept.
60 41 36 33 48 36
54 37 34 34 43 34
46 66 33 31 39
41 164 31 31 36 26
36 217 28 28 32 25
35 180 27 |l 21..~ 31 56 77
33 150 23 || 22. ——— 33 217 52
34 122 22 || 23. 35 232 72
35 108 22 1 24. 37 122 68
33 94 21 || 25 35 76 56
33 76 21 31 33 61 46
34 65 22 31 33 56 52
35 60 32 32 33 51 59
32 56 45 39 32 43 59
31 51 42 59 35 40 556

40 L1 (R
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Daily discharge, in second-feet, of Monireal River near Kimball, Wis., for the period
June 26, 1924, to December 7, 1925—Continued

Day Oct. | Nov. | Dee. | Apr. | May | June | July | Aug. | Sept.
54 27 04 69 28 21 4.6 9.8
50 26 77 328 59 30 20 3.8 16
46 24 61 315 55 31 19 3.8 26
101 23 56 52 34 19 2.7 25
172 22 50 270 51 38 18 2.7 19
180 26 46 217 50 38 17 2.7 17
143 30 40 202 46 35 15 2.7 14
122 33 37 187 44 32 15 2.0 12
108 31 172 43 30 14 2.0 1
83 32 172 41 29 13 2.0 9.5
40 172 40 28 12 2.0 8.6
122 122 jeeeee 157 39 11 2.0 70
. 187 143 36 38 11 2.0 7.0
‘ 77 157 129 34 45 11 2.0 7.0
77 115 31 48 11 2.0 7.0
56 108 29 45 9.5 2.0 5.4
51 108 30 39 9.5 2.0 5.4
48 101 34 23 8.6 2.0 5.4
47 101 34 8.8 2.0 12
45 55 94 32 27 8.8 2.3 17
41 87 32 26 7.0 4.6 18
40 115 30 26 7.0 8.6 17
37 270 30 25 7.0 7.8 15
35 315 30 23 7.0 6.2 14
34 303 30 23 7.0 4.6 12
32 68 270 30 23 6.2 3.8 12
31 101 232 30 23 5.4 4.6 12
31 129 157 30 23 4.6 6.2 18
28 115 94 29 23 3.8 7.8 24
26 108 80 23 23 3.8 8.6 35
7 PR, I, PR 28 lueeaeeee 4.6 8.8 |ccaun
Day Oct. | Nov. | Dec. Day Oct. | Nov. | Deec. Day Oct. | Nov. | Dec.
1925 1925
ool 157 36 TR N & 35 101 72
35 37 37 3 12 . .. 32 120 108
36 41 36 || 13- oaens 32 41 81
47 77 39 Mo 29 38 73
258 48 f| 15.. ... 27 36 84
59 303 73 1) 16 ... 25 36 57
45 231 101 || 17 21 36 51
41 b 18 e 20 39 46
39 172 |eeeaeae 19enceoee 26 55 43
36 115 Jeeaeas | 20ocooas 42 g% 40

I;iIogn.—No records Dec. 9 to Apr. 1; stage-discharge relation affected by ice during greater part of this
period.

Monthly discharge of Monireal River near Kimball, Wis., for the period June 26, 1924,
to December 7, 1925 .

{Drainage area, 109 square miles]

Discharge in sccond-feet

Run-off

Month Per in inches
Maximum | Minimum | Mean square
.mile

59 31 38.4 0.352 0.07
60 28 35.7 .3
232 32 86.4 .793 0
21 38,1 .350 .
180 26 68.0 .6
187 22 66.9 .614 68

Deocember 1-8 o4 37 57.5 52 .18
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Monthly discharge of Monireal River near Kimball, Wis., for the period June 26,
1924, to December 7, 1985—Continued

Discharge in second-feet
Run-off in
Month Per inches
Maximum | Minimum | Mean | square
mile
1925

April 2-80.. ... 328 80 183 1.68 L8l

BY-.cacaan 69 28 37.9 .348
June —— ; .48 23 30.6 .281 31
July. ——- 21 3.8 10. 8 . 099 1n
August. . 8.6 2.0 3.89 . 036

D or. 35 5.4 13.9 128 14
October__...__. 157 20 46.4 .426 49
November_ 303 36 94.0 .862
December 1-7.. 101 36 53.3 489 13

WEST BRANCH OF MONTREAL RIVER AT GILE, WIS.

Locarron.—In sec. 27, T. 46 N., R. 2 E., 800 feet above highway bridge at Gile,
Iron County, 214 miles southwest of Hurley, and 4 miles upstream from
junction of East and West Branches.

DRAINAGE AREA.—78 square miles* (measured on map of Wisconsin Soil Survey).

RECORDS aAvaAILABLE.—April 26, 1918, to November 30, 1925, when station was
discontinued.

Gaae.—Sloping gage bolted to rock ledge on left bank of river a few hundred
feet upstream from pump house of Ottawa mine; read by Carl Long and
Fred Durand.

DISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge
800 feet below gage or by wading.

CuANNEL AND coNTROL.—Control formed by permanent rock ledge across narrow
section of stream about 15 feet downstream from gage. Fall at control
about 4 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1924, to November 30, 1925, 4.75 feet March 27 (discharge, 250 second-feet);
minimum stage, 1.15 feet, August 14-19 (discharge, about 1.6 second-feet).

1918-1925: Maximum stage recorded, 7.20 feet April 21, 1923 (discharge,
1,480 second-feet); minimum stage, 1.15 feet August 14-19, 1925 (discharge,
about 1.6 second-feet).

ReauLATION.—None.

Accuracy.~—Stage-discharge relation permanent. Rating curve well defined
above 4 second-feet. Gage read once daily to hundredths until July 11 and
twice daily to hundredths July 14 to November 30. Daily discharge
ascertained by applying mean daily gage height to rating table except on
dates when gage was not read for which it was ascertained as indicated in
footnote to table of daily discharge. Records when gage heights were
available, good; at other times poor.

The following discharge measurements were made:
October 11, 1924: Gage height, 3.00 feet; discharge, 58.1 second-feet.
" April 5, 1925: Gage height, 4.50 feet; discharge, 204 second-feet.

4 Supersedes figure published in previoﬂs reports;
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Daily discharge, in second-feet, of West Branch of Monireal River ai Gile, Wis., for
the period October 1, 1924, to November 30, 1925 ,

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. |Sept.
1924-25
61 16 41 14 214 74| 22 7.8 2.2 3.0
46 16 41 14 214 63| 22 7.8 2.2 5.3
41 16 44 14 214 61| 26 6.9 2.2 6.2
59 16 46 14 214 55 1 32 6.5 2.4 5.8
92 16 46 14 195 48 | 34 6.0 2.5 5.8
126 16 46 14 177 47 | 34 5.8 2.4 5.0
11 16 41 14 158 46| 29 6.2 1.9 4.4
97 17 37 13 158 41| 24 6.2 1.8 3.9
74 18 32 12 158 38| 22 6.2 1.8 3.4
62 20 29 n s 158 36| 17 6.9 1.8 3.4
56 34 26 11 158 3| 21 5.5 1.8 3.0
52 97 25 11 151 30| 24 5.0 1.8 2.7
48 116 24 11 143 28| 28 5.0 L7 2.5
44 93 22 12 136 26| 27 4.4 1.8 2.5
41 81 21 12 9 124 24| 26 4.4 1.6 2.2
38 68 20 12 111 24| A 3.6 1.6 2.2
36 56 19 12 104 24 23 3.4 1.6 2.2
32 54 18 12 98 24 | 22 3.4, 1.8 1.9
31 51 18 124 92. 2517 3.0 1.6 1.8
30 17 12 85 26 | 16 2.7 1.8 3.0
26 54 17 12 100 25 13 2.2 2.4 3.4
26 54 17 12 25 116 24 9.8 2.5 2.5 3.9
24 54 17 12 184 24 7.8 2.5 2.2 4.4
22 54 17 12 232 24 8.6 2.7 1.8 4.4
22 54 16 12 97 224 24| 11 3.0 1.8 4.4
20 54 16 136 203 241 12 3.4 1.8 3.9
17 52 15 250 158 24) 1 3.4 1.8 3.9
18 51 15 232 136 24| 10 3.0 1.8 4.2
18 48 15 223 100 24 8.6 2.5 1.9 5.5
16 44 14 - 214 81 23 8.6 2.4 2.5 22.0
16 |icooeee 14 11 L 214 23 2.2 2.5 ceuea
Day Oct. | Nov. Day Oct, ' Nov. Day Oct. | Nov.
|
30 \ 38 26 24
28 ! 34 26 22
P 34 24 22
24 32 24 21
22 ) 30 24 20
24 | 30 23 18
26 24 22 17
2% f 24 21 14
26 1 24 19 14
26 24 18 11
) T 3 PR,

NoTE.—Stage-discharge relation not seriously affected by ice. Gage read to hundredths once daily Oct.
1 to Dec. 8 and Mar. 25 to July 11, with numerous omissions usually on Sunday. Dec. 9 to Jan. 29
gage read only about once a week. No gage readings Jan. 30 to Mar.24. Gage read to hundredths
twice daily July 14 to Sept. 30. Mean discharge for periods Feb. 1-28, Mar. 1-20, and 21-24 estimated
from weather records. Discharge for dates gage readings are missing Mar. 25 to July 14 were determined
by a comparison with discharge of the West Branch of Montreal River near Kimball; on all other dates
that gage heights were not available discharge was interpolated.
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Monthly discharge of West Branch of Monireal River at Gile, Wis., for the period
Octlober 1, 1924, to November 30, 1925

[Drainage ares, 78 square miles]

Discharge in second-feet
Run-off’
Month . ' Per in-inches
Maximum | Midimum | Mean | square
mile
1924-25

October oo oL 126 16 44.8 0.574 0.66
November 116 16 46.1 . 591 66
December 46 14 25.4 .
January. 14 11 12,2 156 18
b 100 ¢ T o ROV SN PO 115 12
MArCh e e 250 |oceeemoaee. 52.5 .673 78
April . 232 81 153 1.96 2.19
May cenn 74 23 33.6 .431
June 34 7.8 19.7 .253 .28
July P 7.8 2.2 4.39 . 056 06
August_.. 2.5 1.6 1,96 .025 03
September 22 1.8 4,32 . 055 06

The Yearae .o ccccreccacneannnn 250 L6 33.9 .435 5.90

1925

October ... 89 14 34.4 .441 .51
Novemb ; 89° 11 3L1 .399 .45

WEST BRANCH OF MONTREAL RIVER NEAR KIMBALL, WIS,

LocatioN.—In sec. 32, T. 47 N,, R. 2 E., 1,000 feet above mouth, 2 miles
northeast of Kimball, Iron County, and 7 miles northwest of Hurley.

DRAINAGE AREA.—96 square miles.

RECORDS AVAILABLE.~—June 26, 1924, to December 7, 1925, when station was
discontinued.

Gage.—Staff gage attached to fence post near left edge of channel; read by
Arne Johnson.

DISCHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Bed composed of heavy gravel; permanent.

EXTREMES OF DISCHARGE.~—Maximum stage recorded during period, 1.78 feet
at 7 a. m. April 2 (discharge, 284 second-feet); minimum stage, 0.16 foot
August 17-20 (discharge, 1.6 second-feet).

ReguraTioNn.—None.

Accuracy.—Stage-discharge relation permanent. Rating}curve well defined.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records good.

Discharge measurements of West Branch of Montreal River near Kimball, Wis.,
during the period June 26, 1924, to December 7, 1925

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet Scc.éjt. 1924 Feet | Sec.-ft. 1925 Feet | Sec-ft.
0.52 18.2 || Oct. 10-- X 79.1 || Apr. 20, 1.01| 108
.64 27.7 || Oct, 30__ 17.3 || June 18 55 17.6
1.60 248 Do.. . 17.8 0. 55 18.4
1.40 215 July 26. - .23 2,44
0.... 1.36 202 1925 July 27. - .__ .22 2.72
Aug. 8. - 1.19 160 Apr.2.........] 1.59 248
Aug. 9.eeeeo.| 1.06 126 ADr. 3emeaas 1.58 253
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Daily discharge, in second-feet, of West Branch of Montreal River near Kimball,
Wis., for the pertod June 26, 1924, to December 7, 1925

Day June | July | Aug. | Sept. Day June | July | Aug. | Sept.
1924 1924
| S —— [NV 55 53 37 | 16cee-- 23 42 30
2 44 51 30 || 17 28 35 26
3 - 37 100 25 || 18 29 29 23
4 30 200 24 | 19 26 24 20
& 24 248 22 1l 20 23 21 .20
6 23 248 22 24 39 20
(R S 21 213 20 25 122 42
8 22 158 19 25 213 55
9 23 130 19 28 200 88
10. 21 110 19 25 156 58
| . 21 92 | 19 23 110 4
12 22 75 20 24 95 51
¢ TSR R, 25 62 25 25 76 56
14 24 58 37 23 55 70
15 - 21 48 37 29 48 72
42 46 |- ceeea
Day Oct. | Nov Dee. | Apr. | May | June | July | Aug. | Sept
192425
1 [ 85 20 [ i .30 P 82 21 13 2.2 4.2
2 55 20 55 277 70 23 12 2.0 8.7
3 51 20 48 256 62 24 11 2.0 14
4 75 20 44 240 58 29 10 2.0 15
5 128 18 39 232 55 35| 10 20| 11
[ 140 19 35 213 51 35 9.2 1.8 9.6
N © 130 20 29 200 46 29 9.2 1.8 7.4
8 112 21 26 187 42 22 8.3 18 6.0
9 8 20 187 39 20 8.3 1.8 5.6
10, ——- 68 20 187 35 19 7.4 1.8 4.6
11 65 85 |occmmen- 187 33 18 7.0 1.8 4.2
12 78 |15 PR 174 31 21 6.5 1.8 3.8
13 68 135 161 28 29 6.5 L8 3.8
14 62 125 151 25 33 8.5 18 3.8
15 ——— 58 108 140 24 31 6.5 1.8 3.1
16 e e e e 51 98 128 23 28 6.0 1.7 3.1
U 46 80 |eccanan 115 24 24 5.5 1.6 2.4
18 39 85 102 20 20 5.5 1.6 2.4
19 ——- 37 58 |evomman-n 90 31 19 4.6 1.6 5.8
20 35 51 82 29 17 4.6 1.6 8.7
21 31 58 72 28 16 4.6 1.9 9.2
2. - 28 (i3 P - 95 25 16 3.8 2.4 8.3
23.- - 25 75 |amecmmee 213 23 15 3.8 2.0 8.3
24, ——— 24 102 265 23 15 3.8 2.0 8.3
. 23 98 [ccmeee- 256 23 13 3.5 2.0 7.;
26. 22 72 |mmacaee 232 23 13 3.1 2.0 7.4
-1 . 20 95 fomccmaee 187 23 13 3.1 2.2 7.4
28 20 161 151 23 13 2.4 2.7 10
29, 18 118 115 22 13 2.4 3.5 16 .
30.— 18 95 |oeeeeeee 98 21 13 2.4 3.8 28
31 N 110 I . I 21 |eeeeenn| 2.4 3.8 |ceemann
Day QOct. | Nov. | Dec. Day Oct. | Nov. | Dee. Day Oct. | Nov. | Dec.
85 26 25 28 55
105 26 25 28 68
95 28 23 24 42
80 46 25 23 29
68 110 35 23 26
58 151 37 23 33 |occaees P T, 25 37
48 145 37 24 55 27 25 31
42 132 foeeeaa 25 |51 0 P, b R— 29 30
37 118 25 35 29 51 28
) {1 — 31 i3: 7 P 31 29 [mcacana /| I 33 28
31 29

NoOTE.—Stage-discharge relation affected by ice Dec. 9to Apr.

. 1; gage not read, discharge not determi ned.
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Monthly discharge of West Branch of Monireal River near Kimball, Wis., for the
period June 26, 1924, to December 7, 1925

[Drainage area, 96 square miles]
Discharge in second-feet
Run-off in
Month Per inches
Mazimum | Minimum { Mean | square
mile
1924

JUNG 26-30 oo e e ccm— e no—ne 55 18 27.8 0. 290 0.05

y 55 21 26.9 . 280 .32
August 248 21 102 1.08 1.22
315 0273 111 o 72 19 34.1 . 356
October 140 18 54.8 571 .66
November 161 18 66.6 . 694 .77
December 1-8.... 65 26 42.6 .444 .13

1925

AMpﬂl 2-30..-. 277 7 172 1.79 1.93

ay 82 21 34.6 . 360 42
June 35 13 21.2 .221 .25
July 13 2.4 6.22 . 065 .07
A t 3.8 16 2.08 .022 .03
September 28 2.4 7.92 .083 .09
October. 105 23 42,3 .441 .51
November 151 26 55.6 .579 .65
December 1-7 . 37 23 20.6 . 308 .08

BLACK RIVER AT RAMSAY, MICH.

Location.—In sec. 13, T. 47 N., R. 46 W., at highway bridge 100 feet down-
stream from Chicago & Northwestern Railway in Ramsay, Gogebic County.

DRAINAGE AREA.—82 square miles.

RECORDS AVAILABLE.—April 1, 1924, to September 30, 1925.

Gage.—Chain gage attached to upstream guard rail of bridge; read by engineers
of Castile Mining Co.

DiSscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTRoL.—Bed composed of large rock and cobblestones; prob-
ably permanent. Considerable rubbish is thrown into river from time to
time which, during periods of low water, lodges and obstructs channel,
causing backwater.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.91 feet at
11.45a. m. April 11 (discharge, about 278 second-feet); minimum stage, 3.64
feet at 3.25 p. m. August 19 (discharge, 4 second-feet).

1924-1925: Maximum stage recorded, 6.40 feet at 7.30 a. m. April 26,
1924 (discharge, about 392 second-feet); minimum stage, 3.64 feet at 3.25
p. m. August 19, 1925 (discharge, 4 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice.

REgULATION.—None.

Accuracy.—Stage-discharge relation permanent except when affected by rubbish,
which is thrown into the river and obstructs channel during periods of low
water. Rating curve well defined below 100 second-feet, poorly defined
between 100 and 200 second-feet, and extended above. Gage read to hun-
dredths twice daily. Records fair.

The following discharge measurements were made:
April 5, 1925: Gage height, 5.66 feet; discharge, 187 second-feet.
April 30, 19256: Gage height, 4.88 feet; discharge, 88 second-feet.
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Daily discharge, in second-feet, of Black River at Ramsay, Mich., for the year ending:
September 30, 1925

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
43 10 35 17 15 15 182 65 31 8 8 13
39 10 24 16 15 14 224 62 45 9 9 16
41 10 28 18 15 15 245 60 60 8 9 15
43 8 25 16 16 15 245 57 75 8 9 16«
41 7 26 15 16 13 245 52 67 8 10 15
39 7 25 15 18 13 245 48 55 8 11 13
36 5 15 16 14 245 44 43 8 9 12
34 10 21 17 18 15 250 43 31 9 9 12
32 12 22 18 20 16 256 42 27 10 8 13
32 13 28 15 22 16 267 40 26 9 8 14
29 29 31 16 20 17 278 39 30 12 8 12
25 91 31 17 19 18 251 34 32 10 8 12
22 94 31 17 19 18 224 31 33 7 7 1L
22 8 28 18 20 18 182 26 35 7 7 un
22 61 26 17 19 18 163 28 36 7 7 11
18 56 31 16 18 19 144 31 37 8 6 10
16 50 31 15 16 21 127 31 32 8 6 10
16 46 31 15 15 24 102 31 27 6 5 11
15 42 28 15 14 26 99 31 23 [} 4 11
14 59 28 15 15 28 96 30 18 7 6 16
12 56 25 15 15 29 106 29 7 8 20
11 52 22 16 15 37 127 28 8 8 18
10 51 22 17 15 45 202 31 8 8 16.
10 50 22 17 15 56 245 33 7 8 14
10 50 17 15 114 234 36 15 8 7 13
10 46 20 17 15 172 196 32 8 7 12
10 15 15 182 157 31 7 7 18
10 35 7 15 192 119 31 7 8 25
10 15 15 15 202 100 33 11 8 8 32
10 17 15 |occmeee 213 74 32 8 8 9 67
) (1 VO 18 15 |-commnn 153 |cceceen 32 |acaaeas 8 [ 1 DR

Note.—Gage not read Oct. 3, 58, 11-12, 19, 26, 30-31, Nov. 2, 9, 14, 16, 21, 23, 27-30, Dee. 1, 7, 14, 21, 25-23,
Jan. 1, 4, 11, 18, 25, Feb. 1, 8, 15, 20-28, Mar. 1, 8-11, 15, 22, 25, 29, Apr. 5, 8,10, 12, 15, 19, 26, 27, May 2,
3,9,10, 17, 23, 24, 30, 31, June 2, 3, 6, 7, 13, 14, 18, 19, 21-28, July 4, 5, 12, 19, 20, 26, 30, 31, Aug. 1-4, 9, 10, 16,
17, 23~25, 27-30, Sept. 1, 5, 6, 13-15, 20, and 27; discharge interpolated.

Monthly discharge of Black River at Ramsay, Mich., for the year ending September

30, 1925
[Drainage area, 82 square miles]
Discharge in second-fest
Run-off in
Month Per inches
Maximum | Minimum | Mean | square
mile
October.. ._... 43 10 22.3 0.272 0.3t
NOVOIMDOL- o e cacccacmmcce cmmame vmmmme % 5 38.1 . 465 .52
December. «ouee oo e ccemeaen - 35 15 24.9 .304 .35
JANUALY oo e e 18 15 16.1 .196 .23
February.. - 22 14 16.6 .202 2F
BV 7<) + RN 213 13 56. 4 . 687 .79
April 278 74 188 2. 290 2. 56
BT E: 3 I 26 37.8 . 461 53
June...._.._._ o mcmoo cmmm———m——————————————— 75 8 30.1 .367 .41
July. - 12 7 8.0 .098 .Ar
August. o oo el 11 4 7.8 . 095 W11
September. . o.an o e 67 10 16.2 .198 .22
The year_. 278 4 38.4 .468 6.34
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STREAMS TRIBUTARY TO LAKE MICHIGAN
MENOMINEE RIVER AT TWIN FALLS, NEAR IRON MOUNTAIN, MICH.

Locarion.—In sec. 12, T. 40 N, R. 31 W, at power plant of Peninsular Power
Co., 334 miles north of Iron Mountain, Dickinson County, and 3 miles above
mouth of Pine River.

DrAINAGE AREA.—1,790 square miles.

RECORDS AVAILABLE.—January 1, 1914, to September 30, 1925.

Gages.—Staff and float gages used to determine effective head on water wheels.

DiscearRGgE.—The daily discharge was computed from hourly determinations
of the flow through the turbines computed from a record of the number of
wheels in operation, the kilowatt output, and the effective head. To the
average flow through the turbines is added the water passing over the spillway,
through the gates, down the log sluice, and leakage through the idle wheels
and through the dam.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge recorded during
year, 3,500 second-feet April 25; minimum mean daily discharge, 154
second -feet August 9.

1914-1925: Maximum mean daily discharge recorded, 16,700 second-feet
April 28 and 24, 1916; minimum mean daily discharge, 154 second-feet
August 9, 1925.

RecuraTioN.—Besides the regulation at this power plant, the flow is subject to
the regulation of a power plant on Brule River about 5 miles above station,
owned by the same company. Owing to variations in demand, the daily
discharge bears no relation to the natural flow, but the monthly mean dis-
charge probably corresponds closely to the natural flow.

Accuracy.—Discharge records published in the following tables were obtained
by adding 10 per cent to discharge as computed from power-plant records.
This correction is based upon the results of four current-meter measurements
made in 1919 and 1922 by the United States Geological Survey at a point
about 1 mile downstream from power plant.

CooreraTioN.—Daily-discharge records furnished by Mead & Seastone, con-
sulting engineers, Madison, Wis.

Daily discharge, in second-feet, of Menominee River at Twin Falls, near Iron
Mountain, Mich., for the year ending September 30, 1925

Day Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

1,100 732 805 715 569 501 | 1,430 | 1,760 903 961 553 454
1,370 704 783 703 591 649 | 1,380 | 1,880 899 967 603 585

567
1,190 745 705 649 639 759 | 1,720 | 2,140 | 1,180 810 575 546
849 716 730 683 591 774 | 1,250 | 1,330 | 2,480 870 614 607

1,060 848 680 714 810 624 | 1,640 | 1,370 | 1,120 711 590 578
1 909 701 741 610 578 | 1,680 | 1, 1,980 673 582 572
1,140 876 807 749 727 680 { 2,300 | 1,090 | 1,240 800 518 608
1,050 864 777 752 714 | 1,240 777 | 1,260 722 620 657
1,180 817 716 673 859 708 | 1,270 943 | 1,260 715 608 658
803 794 759 724 839 816 | 1,270 968 | 1,280 697 501 657

s

27
. — N 804 798 786 845 865 | 1,220 977 1 1,230 725 596 ) 466
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Dadly discharge, in_second-feet, of Menominee River at Twin Falls, near Iron
Mountavn, Mich., for the year ending September 30, 1925—Continued

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

1,000 892 673 553 624
1,010 959 661 505 781

964 | 1,110 661 550 | 1,200
701 | 1,010 641 541 891
908 986 621 555 | 1,080

989 | 1,090 661 606 | 1,200
997 | 1,030 592 713 739
1,200 846 672 640 987
1, gg 882 617 630 889

801 [mmemeee 593 637 | ceemam

NotEe.—Discharge computed by the Peninsular Power Co. and corrected on basis of discharge meas-
urements made by engineers of U. S. Geol. Survey.

Monthly discharge of Menominee River at Twin Falls, near Iron Mountain, Mich.,
for the year ending September 30, 1925

[Drainage area, 1,790 square miles]

Discharge in second-fest
Run-off in
Month Per inches
Maximum | Minimum | Mean square
mile
October. 1,580 759 1,020 0. 570 0. 66
NOVember oo ceie e cmn 1, 080 670 833 . 465 . 52
December, 045 554 765 427 .49
January e e mmmm—mmamm e ——— 786 598 698 .390 .45
February 865 507 692 .387 .40
March. e 2,260 532 866 .484 .56
AT e 3, 500 1,220 1,810 1.01 1.13
May. .. 2,140 701 1,160 648 .75
Jupe 2, 480 846 1, 250 698 78
July 14 592 721 . 403 .46
August 713 154 545 .304 .35
September 1,200 43 718 401 .45
The year...... 38, 500 154 922 515 7.00

MENOMINEE RIVER BELOW KOSS, MICH,

LocatioN.—In sec. 9, T. 34 N., R. 27 W. at power plant of Menominee & Mari~
nette Light & Traction Co. 3 miles west of Ingalls, and 4 miles below Koss,
Marinette County. Little Cedar River, draining an area entirely in Michi-
gan, enters half a mile below station.

DRrAINAGE AREA.—3,790 square miles.

REcorps avaiLaBrE.—July 1, 1913, to September 30, 1925.

DiscuHARGE.~—Daily discharge was computed from hourly determinations of the
flow through the turbines (from kilowatt output and effective head) plus
discharge through the gates and over the spillway. No account is taken
of the water passing through the exciter turbine, nor waste over the ‘‘ trash
gate’ at the power house. This amount is, however, relatively small.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge during year, 4,310
second-feet April 29; minimum mean daily discharge, 752 second-feet
August 25.

1913-1925: Maximum mean daily discharge recorded, 23,200 second-feet
April 23 and 25, 1916; minimum mean daily discharge, 752 second-feet
August 25, 1925.
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RecuraTioN.—Above the station are the following power plants: Sturgeon Falls;
owned by Pennsylvania Iron Mining Co., 50 miles; Little Quinnesec, owned
by Kimberly Clark, 57 miles; Upper Quinnesec, owned by Oliver Iron
Mining Co.; 62 miles; Ford plant, owned by the Ford Hydroelectric Co.»
68 miles; Twin Falls, owned by Peninsular Power Co., 75 miles. With the
exception of the Kimberly Clark Dam at Little Quinnesec and the Ford
Dam, the dams furnish power for utility and mining uses so that the flow
past the dams is comparatively uniform. Ximberly Clark Dam is used for
paper mills and the Ford Dam for operating a sawmill, and they regulate
the flow on Sundays and holidays. The effect of this regulation is generally
felt at the station on Tuesdays. The monthly flow probably represents
the natural flow. :

Accuracy.—A discharge measurement on September 12, 1922, at the highway
bridge about 4 miles below station checks the discharge as computed from
the power-plant records within 4 per cent. See Water-Supply Paper 524
for statement regarding earlier measurements. Records good.

CoorPerATION.—Daily-discharge records furnished by Edward Daniell, general-
manager of Menominee & Marinette Light & Traction Co.

Daily discharge, in second-feet, of Menominee River below Koss, Mich., for the year
ending September 30, 1925

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June July | Aug. |Sept.
1,230 949 | 3,690 | 3,850 | 1,030 | 1,380 | 1,180 823
1,150 | 1,010 | 2,900 | 2,660 | 1,400 | 1,560 | 960 995

9 1,080 | 2,440 | 2,670 | 1,940 | 1,560 | 1,050 | 1,620
1,110 | 1,090 | 2,420 | 2,730 | 2,240 | 1,610 | 810 [ 1,350
1, 1,150 | 1,960 | 2,440 | 2,760 | 1,250 972 | 1,780
1,150 | 1,120 | 2,740 | 3,240 | 3,190 | 1,080 | 1,060 | 1,270
1, 11, 120 | 2,010 | 3,190 | 3,190 | 1,390 | 1,270 [ 1,
1,080 | 1,240 800 | 2,430 | 3,520 | 1,710 { 1,180 | 1,400
1,180 | 1,160 | 2,870 | 2,550 | 2,770 | 1, 500 1,120
1,150 | 1,030 080 | 1,720 | 2,490 | 1,100 | 1,250 | 1,630
1,300 | 1,130 | 2,450 | 2,490 | 1,180 | 1,200 | 1,220 | 1,530
1,300 | 1,220 | 2,130 | 1,810 | 2,400 | 1,280 | 1,190 |-1, 550
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Nore.—Monthly and yearly discharge computed by U. S, Geol. Survey.
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Manthly dzacharge of Menominee River below Koss, Mu:h(, for ihe year enqu
September 30; 1925

[Drainagé area; 3,796 square miles]

Discharge in second-feet R
] ) Run-off
Month . : - Per | iininches
Mazximum | Minimum | .Mean |{ sguare | . ...
v IR Toile :
Oectober_... 2,410 1,230 1,840 0.485 0.56
November.. 2,060 1,150 1,620 427 48
December. . 1,840 1,080 1,340 354 41
Janupary ... 1,390 1, 040 1,210 L3I o 37
BT A 1,450 | 925 1,210 319 .33
March! : 3,140 949 1, 510 L3980 46
April 4,310 1, 960 2,970 | . 784, 87
-3 3, 850 1,400 2,230 . 588 68
L 1T T L SR 3,520 1,180 |+ 2,870 . 625 70
July--_ 1,710 961 1,250 L +330 38
August.___ [ R S I . 752 5090 . 288 33
September. .o, 2,460 1,480 391 44
The year_ . oo e mimcmi 4,310 752 1,670 441 6.01

PINE RIVER AT PINE RIVER POWER PLANT, NEAR FLORENCE, WIS.

LocarioNn.—In sec. 28, T. 39 N, R. 18 E., at power plant of Peninsulay Power
Co., 614 miles south of Florence, Florence County, and ‘9 miled above
mouth.

DRAINAGE AREA.—520 square miles (measured on map issued by WlSGOnSln
Geological and Natural History. Survey, edition of 1911).

Recorps avainaBLE.—October 1, 1923, to September 30, 1925. January 22
1914, to September 30, 1923 records were obtained at a station 4 mlles
upstrea.m (Pine River near Florence, drainage area 488 square miles).

DiscrarRaE.—Daily discharge is computed from hourly determinations of the

" flow through the turbines based on kilowatt output to which is added
_ the quantity wasted. .

EXTREMES OF DISCHARGE. —Maximum mean discharge recorded during year,
1,320 second-feet June 5; mlmmum mean daily discharge, 49 second-feet
January 31.

1923-1924: Maximum mean daily discharge recorded, 1,870 second—feet
May 11, 1924; minimum mean daily discharge, zero on January 20, 1924
The extremes of discharge are the result of regulation. .

REecuLaTION.—Discharge is subject to diurnal fluctuation by operation of plant.
at which the station is loca.ted but the pondage at the plant is not largef
and. the monthly’ dlscharge is very nearly. the natural. flow, . There are no.
power plants above. :

Accuracy.—The rating of the wheels and deve]opment of curves was done by-

. Mead & Seastone, hydraulic engineers. Records at the plant are carefully.
taken, and the results are considered reliable. The formula for the dis~
charge through the waste gates‘is probably not as accurate as that for the -
discharge through the Wheels Medlum and low-water records good hxgh-
water records fair. :

CoorerAaTION.—Records of da.lly dxscharge are furmshed by Pemn.suiar .Power
Co.
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Ddiily discharpe;in'secorid-feet, of Pine River at Pine River power plemt neaﬁ Fio?éwo?
Wis. for the year endmg September 30, 1 925 L

f}];' b “4_}:4"!:_ - - F S i L s : ,_N\T
Jan:'| Feb. 'Mimf Apr. Majv {:June:| July'}.Aug. | Sept.
. i : | Rt et iy

180 99 339
107 ) 272

107 |
223 127 449

_162| 3i1| 536
23| 563 oo

b

faa' the year endmg Septem 30 19

[Dramage area, 52[) square nulesj

Monthly dzscharge of Pipg River ot Pine River, gower plan Qé near. Florence, W

ol % Discharggin secohd-teet . - | - f
] Momth i o1 per
’ ’ Maximum Munmum Mean squ.:;‘re
[ i g i gple Lt
L i
T TS S . i ) 174 | < W1l 0444 0,51
i 129 . 258 - 496, R
..................................... 93 185 . 356 41
49 147 283 0. ... .8
ORI et 86 160 |- 308 .
4 86 L2129 408 A7
- 193 454 ¢ .873 o7
R L 210 309 - . L.
85 605 1.16 1.29
fugust . z e . N . .
sep"mmhm- o ; 733 | ...82
. Tl Y R

3 Milwatikee & St. Pa.ni
Raﬂwa,y bndge, ha,lzf a mlle south of Amberg, Ma,rmette County, 1 mile below
junetion of two branches of Pike River, and 11 mﬂes a.bove mouth

DraiNaGE, ARYA 240 'Sqyare )
Gﬂolmgmal
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Gage.—Chain gage fastened fo guard rail on upstream mde of ‘bridge; read. by
Frank Bunce.

DiSCHARGE MEASUREMENTS.—Made from a highway bridge a quarter of a mile
downstream from bridge to which gage is attached or by wading.

CHANNEL AND CONTRoL.—Solid rock and some loose granite boulders; channel
permanent but very rough at gage. Banks medium high; not subject to
overflow. o

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.15 feet
April 24 (discharge, 582 second-feet) ; minimum discharge, about 60 second-
feet December 31 (stage-discharge relation affected by ice).

1914-1925: Maximum stage recorded, 7.68 feet at 5 p. m. April 10, 1922
(discharge, 2,730 second-feet); minimum discharge, about 60 second-feet
December 31, 1924 (stage-discharge relation affected by ice).

RegUuLaTION.—None. v

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
above 100 second-feet. Gage read to quarter-tenths once daily. Discharge
ascertained by applying daily gage height to rating table except as indicated
in footnote to table of daily discharge. Open-water records excellent; records
for winter fair. . P

The following discharge measurements were made::-

January 21, 1925: Gage height, 1.98 feet;5 discharge, 112 second-feet.
February 18 1925: Gage height 1.65 feet;® discharge, 97 second-feet.
June 15, 1925: Gage height, 2.65 feet; discharge, 396 second—feet.

Daily, discharge, tn second-feel, of Pike River at Ambe'rg, Wzs Jor the year ending
September 30, 1925 ..

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.

154 90 110 140 120 199 180 118 244 122
158 100 90 160 120 192 169 258 128 258 114
169 120 100 160 120 185 166 217 128 107
176 140 120 145 1 217 162 192 109 217 104

217 110 110 100 120 258 154 333 82 126 89
230 100 100 80 140 244 180 258 114 86
217 100 100 100 130 230 199 217 91 107 82
224 90 100 100 125 230 185 199 104
230 90 100 100 120 230 176 180 82 102 114
217 90 100 100 160 258 169 162 82 100 146
204 90 95 90 170 273 169 154 82 96 138
204 90 90 90 180 428 176 142 82 93 122
185 90 90 90 190 582 180 128 82 89 118
118 85 130 90 260 546 176 122 96 86 107
128 80 120 00 333 471 169 120 100 82 100
148 80 110 90 380 308 162 118 96 79 100
180 80 115 90 318 333 169 118 91 79 118
100 90 120 |oeeee o 303 288 204 114 96 76 146
30n ccmmaecmmeean| 148 120 90 115 |cccmees 258 244 204 114 100 86 190
3 154 60 110 244 192 104 114 {.me. s

NorE.—Stage-discharge relation affected by ice Nov. 30 to Mar. 25; discharge estimated by means of
three discharge measurements. observer’s notes, and weather records. Discharge interpolated Oct. 9
15, 16, 24, 30, 4, 13, 19, Apr.7, 26, May 10, June 3, 15, 28, July 29, Aug. 20, Sept. 15, and 20.

& Stage-discharge relation affected by ice.
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Monthly ‘discharge of Pike River at Aml;eérgg Wis., for the year ending September 30,

[Drainage area, 240 square miles]

.-

Discharge in second-feet
; Run-off in
Month Per inches
Maximum | Minimum | Mean square
mile

Oetober. 169 142 153 0.638 0.74
November. 230 100 173 ¢ .721 .80
December. - 160 60 ©1104 .433 .50
January 130 90 108 . 450 .82
February . 160 80 113 ! .49
March.____. ——- 380 90 163 .679 .78
April 582 185 283 1.18 1.32
BY wemman 230 154 181 .754 .87
June 476 114 241 1.00 L12
BLE 1 128 82 98.7 411 47
August 288 76 127 529 61
September 190 82 112 467 52
The year._.. 582 60 155 .646 8.74

PESHTIGO RIVER AT HIGH FALLS, NEAR CRIVITZ, WIS.

LocatioN.—In sec. 1, T. 32 N., R. 18 E., at power house of Wisconsin Publie
Service Corporation, at High Falls, Marinette County, 1 mile upstream
from Thunder River and 15 miles by road northwest of Crivita.

DRAINAGE AREA.—520 square miles (measured on map issued by Wisconsin
Geological and Natural History Survey, edition of 1911).

RECORDS AVAILABLE.—August 3, 1912, to September 30, 1925.

Discrarge.—Daily discharge, subsequent to September 30, 1922, is computed
from the hourly flow through the turbines based on load on generators,
head on turbines, and over-all efficiency of the plant; to which is added the
quantity wasted. )

EXTREMES OF DISCHARGE.—Maximum mean daily discharge recorded during
year, 1,200 second-feet April 28 and May 6; no flow December 14,
February 8, March 9, 22, April 6 and 13.

1912-1925: Maximum stage recorded, 7.80 feet at 4.30 p. m. April 11, 1922
" (discharge, 3,860 second-feet); minimum discharge that of 1925. Owing to
artificial regulation, extremes given do not represent the natural flow.

Re@uLarmion.—Considerable diurnal fluctuation caused by the operation of
power plant and during log-driving season by manipulation of gates. Mean
monthly flow does not represent the natural flow because of storage in the,
service reservoir.

Accuracy.—Discharge is computed from hourly records at the power plant, and
records are fair. . .

CooreraTiON.—Records of daily discharge furnished by . Wisconsin Publie
Service Corporation.
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Daily discharge, in second-feet;, of Peshiige, River.at Highﬁ Falls, near. Crivitg,
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for the year ending September 80, 1

Day Oct. | Nov. | Dec.’ | Jan. | Feb. | Mar. [ Apr. | May | June | July | Aug. |Sept.
168 184" 53 179 1 553 95 278 261 129 70
157 58 149 424 224 .62 1.0, 4401 115 50 232
194 22 278 383 594 2 | 4571 305 206 137
218 26| 71| 215| 33¢| 632 434 % 23 19
+159 92 | 220 |5 224 213 91 591 402 63 31 45
146 100 259 35 148 1,200 274
385 51 255 31 194 261 314

94 192 264 1] 581 265 213 00
230 102 177 130 0 232 789 640
365 301 158 216 581 399 37 840
151 240 299 152 237 267 33
374 ‘195 319 257 497 25 251 789
215 85 337 151 537 0 427 685
329 0 266 137 301 249 36 535
204 128 173 284 555 247 690
241 166 143 91 139 52| .

201 200 316 |1 180 139 161 1 747
138 243 1 522 430 135 271 736

~ 203 184 428 186 264 201 433 632
154 19 274 82 448 163 44 330
281 865 356 297
L s BRG | 380 1V 6
110 701 275 795
42} | -766.| 175 |. 583
451 451 332 538°
7211 361 | 447 si8|°
543 1 1,010 | - 25 5416
381 |.1,200 276.{ - 300 |
° 141 |° 861 |- 335 | 402°
546 | 896 | 215, 320
753 130

Monthly dzscharge oj Pes)mgo River at Hzgh Falls, near. Cmmtz, Wzs., for the year
. ending September 30, 1925 -

[Drainage area, 520 square miges]

Fibad

Dlsebstge in spcond;iegg

ER Month
© ‘Maximum | Minimum |{ Mean
374 33 235
385 32| 209
5 310 0 152 |-
428 1 176
522 0 201
753 (1} ..322
1, 200 1] 442
1,200 11 305
840 83 524
470 50 212
851 9 239
556 19 ‘242
The Year. - cccecccecmccecna 1, 200 0 271 .521 7.09
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OCONTO RIVER NEAR GILLETT, WIS.
sec. 34, T 28 N., R. 18 E., at highway bridge, 214 iilés south-

east of Gillett, Oconto County, and’ 27 miles above mouth.
DRAINAGE AREA.—678 square miles (measured on map 1ssued by Wisconsin

Geologieal

and Natural History Survey, edition of 1911).

RECORDS AvAILABLE.—June 7, 1906, to March 30, 1909 January 6, 1914 to

_ September
Gage,—Chain

by Harvey
DISCHARGE MEA

‘CHANNEL AND

and not su
overflow ar

EXTREMES OF

June 24 (d
(dlscharge,
1906-1925:

39, 1925.
gage attached to 1ron ra,llmg ‘on upstream side of bridge;. read
Gilberfson. Zero of gage was raised 4 feet January 6, 1914.
SUREMENTS.— Made from bridge to which gage is attached.
conTROL.—Gravel; permanent Left bank of medium hexght‘
b]ect to overflow. ' During extremely high stages water may
ound right end of bridge.
PISCHARGE.—Maximum stage recorded durmg year, 2.08 feet
ischarge, 1,430 second-feet), minimum atage, 0 65 foot July 19
222 second—feet) -

~Maximum stage recorded 9.1 feet at 3 p. m Aprll 11, 1922

(discharge,| 6,470 second-feet); minimum stage, 0.1 foot June 3 and 6,

1907 (discharge, 95 second-feet).

Maximum stage of April 11 1922 was the

regult of failure of a dam at Pulcifér 4 miles above, sta.f:lon.
ICE —Stage-dls harge relation seriously affected by ice.
REguLATION.—NoOne.
‘ACCURAGY.—Stage-discharge relation practically pérmanent, except s affected

by ice.

ating curve well defined above 820 second-feet. Gage read to

quarter-tenths once daily. . Daily discharge obtained by applying daily

gage heigh;

discharge.

Drscharge meas

b to rating table, except as indicated in footnote to table of daily
Open-water records excellent, records for winter are fair.

urements of Oconto River near Gillett, Wis., during the year ending
v September 30, 1925

Gpge | Dis- : Gage | Dis- Gage | Dis-
.. Dale herght charge Date, -+ | height | cherge Date beight |-charge
Oct. 16....._c.| 119| 38t il Jan. 22 . e197| 9283 || Mar. 22._____. a2.70 [ 504
Qet. 17 .. S L1871 393 ||-Feb. 19...__..._ ¢2,07 317 {| Jupe 14_._.. ... - 2.3T0 WY
¢ Stage-discharge telation affected by ice.

Daily discharge

in second feet of Oconto River near Gillett, Wis., for the year endmg
September 30, 1926

Day O¢t. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.
425 | 488 | 405 | 235| 320! 305| 466! 713 | 370 | 320 336 | 200
406 | 466 | 415| 235{ 320 305| 510! 557:| 387 | 320 : 305} 276
406 | 446 | 425| 235| 32| 305| 607 | 50| 387 | 248 305| 262
336 | 387 | 405| 235| 3301 320| 557 5101 510 200 320} 262
)ms 352| 385| 240| 335| 335 | .557| 488 | 607 20| 320 .32
320 | 406{ 385 250 3401 340 | 4BS | 466 633 | 276 320 305
4461 425 | 3851 250| B350 | 350 | 488 | 466 557, 320| 276 | 305
4661 4251 380 | 250 | 360 | 360! 534 | 425! 5101|4251 2901 805
1425 | 446 | 370 [ 250 | 465! 370 | . 534 | 387 466 466 320} . 200
370 | 370 380} 250 | 445| 390 | 534 | 352\ 466 | 425| 320 200
387 | 406 | 385| 250 | 425] 405 | 466 | 466 | 425) 262 | .290| 200
387 | 446 | 380 | 250 425 “405| 4656 | 425| 466 | 262| 2907 ‘276
387 | 387 | 370 | 260 425 | 405|. 387 [~ 406 | 557 |': 235 |- 200 | 276
387 | 370 350! 275| 400 | 415| 425| 406 | 1,080 | 510| 276 | 276
387 | 488 3351 270 370 425 534 406 1,150 290 262 200
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.

Daily discharge, in second- eet, of Oconto River near Gillett, Wis., for the year ending
eptember 30, 1925—Continued

Day Oct. | Nov.| Dec. | Jan, | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.

387 406 340 260 345 425 488 406 | 1,020 390 262 278

370 406 350 260 320 425 510 387 769 05 278 276

387 446 330 260 320 480 534 370 713 290 290 276
425 607 222 290

387 305 260 320 535 713 370 262
387 446 300 260 330 769 352 510 262 262 262
408 466 290 275 827 370 510 200 248 276
425 446 290 290 887 352 262 262

NoTE.—Stage-discharge relation affected by ice Nov, 25 and Nov. 29 to Mar. 25; daily discharge based
on dgage gfights ci%rrecl;ed for effect of ice by means of three discharge measurements, observer’s notes,
and weather records.

Monihly discharge of Oconto River near Gillelt, Wis., for the year ending September

30, 1925
[Drainage area, 678 square miles]
Discharge in second-feet

Run-off in

Month Per inches

Maximum | Minimum | Mean | square
. mile

L2010 (T U 510 320 406 0.599 0,69

NOvember . oo e e e 488 352 423 624 .
December 425 235 333 . 491 .57

January . 310 5 267 . 394 .
Efbruary . 465 310 354 522 .54
arch ____._ e ———— ———————— e e 1,020 305 478 706 .81
2 ¢ | SR, 1,020 387 645 051 108
ay. 713 352 -] . 417 615 .7t
June - 1,430 276 577 851 .95
TNy e e e 510 222 300 442 .51
August - 336 248 285 . 420 .48
September 488 248 287 .423 47
The Year e comae 1,430 222 397 . 586 7.94

FOX RIVER AT BERLIN, WIS.

Locarion—In sec. 16, T. 17 N., R. 13 E., at Government lock and dam, 21§
miles above Berlin, Green Lake County.

DraINaGE AREA.—1,430 square miles (measured on map issued by Wisconsin
Geological and Natural History Survey, edition of 1911).

RECORDS AVAILABLE.—January 1, 1898, to September 30, 1925.

Gage.—Staff gage in pool immediately below dam; read by lock tender for
United States Engineer Corps.

CHANNEL AND cONTROL.—Sand and gravel. One channel at all stages. Banks
low and subject to overflow. :
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-DiscHARGE MEASUREMENTS.—Made from downstream side of Huron Street
highway bridge at Berlin. Rating curves for gage corrected for any small

inflow between the gage and measuring section.

EXTREMES OF DISCHARGE.—Maximum mean daily discharge recorded during
year March 23 and 25 (discharge, 2,520 second-feet); minimum mean daily
discharge, 535 second-feet August 28 to September 4.

1898-1925: Maximum mean daily discharge, 6,400 second-feet March 28
and 30, 1916; minimum mean daily discharge, 250 second-feet February 1-4,

1900.

Ice.—Stage-discharge relation affected by ice.
Accuracy.—Stage-discharge relation practically permanent except for effect of

ice.

Rating curve well defined between 800 and 6,000 second-feet.

Gage

read to hundredths three times daily; in general, however, noon reading

alone is used in determination of daily discharge.

Daily discharge ascer-

tained by applying mean daily gage height to rating table, corrected for
period when stage-discharge relation was affected by ice by means of curves
Open-water records

based on discharge measurements and observer’s notes.
good; winter records poor.

CooperaTiON.—Records have been collected and computations of daily discharge
Open-water records obtained
from rating curves based on discharge measurements made by United

made by United States Engineer Corps.

States Geological Survey.

Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the year ending

September 30, 1925

ay . [13°2 ec. an. eD. ar. pr. ay une y ug. .
D Oct, | N D J Feb. | M Al M J July | A Sept.
1,180 | 675 800 1,060 1,460 1,270 | 615| 735| 615| &85
1,180 | 705| 800)1,020 1,860 1,220 | 645) 735 | 615| 535
1,140 | 735| 800| 975 (1,820 |1,180| 675 735| 590 | 535
1,100 | 735| 830| 940]1,220 1,180 | 735| 735 | 560 | 535
1,060 | 735 | 830 | 940 (1,140 {1,100 735( 765 590 | 560
1,060 7651 865( 94011,100|1,060! 705| 705! 615 615
1,020 765| 905| 975|1,100|1,060| 675 765| 645| 645
1,080 | 765| 975[1,020 1,060 ) 1,020 | 615| 765) 80| 645
1,100 | 765|1,220 1,100 976| 975| 615| 940 800 | 645
975 | 765 1,280 | 1,220 | 975| 940| 615] 940 800 | 645
040 | 765 1,320 (1,320 | 9757| 865 560 940| 765| 645
975 | 765 | 1,320 (1,360 | 940 | 865| 560| 905 | 735( 615
975 | 766 (1,360 1,420 905! 830 705! 85| 735| 5
976 | 765 | 1,420 {11,520 | 940 | 800 830 | 830 735 &80
975 | 765)1,420./1,360 | 940 | 765 905| 830 706| 580
t] il
905 | 765|1,420 | 1,420 | 940| 800 | 940| 765| 706| 615
905 | 765 | 1,420 1,460 | 905 | 765| 940 | 735| 675| 615
865 | 765 | 1,420 [ 1,570 | 905 765[1,020| 705] 645! 615
865 | 765|1,420 1,620 975 | 735|1,020| 705| 675| 645
865 | 765{1,360 {1,680 {1,180 | 735 975| 705| 615 675
il t i
865 | 765 1,320 (1,740 | 1,270 ( 735 | 905 705 675| 645
865] 765|1,270 11,980 |1,360| 705 | 80| 705| 615! 645
800 | 800)1,270|2520)1,420| 735, 765| 675| 615] 645
735 | 8001 1,220 ! 2,450 | 1,460 | 645 765 | 675| 590 | 615
735 800 ] 1,220 2,520 1,520 | 590, 765| 675| .590| 615
735 | 800 | 1,220 | 2,310 | 1,570 | 645 765 | 675| &00| 616
705{ 800 (1,180 | 2,170 ( 1,520 | 675 | 800 | 645| 560 | 645
675 | 765 |1,100 | 2,040 | 1,460 | 705| 800| 645 535| 675
6756 | 766 |.eee--. 675 | 765 | 645 | 535 @45
645 | 765 |.. 645 | 705| 6151 535| €75
645 | 765 ... , 645 615 | 535 | _o.o.

H
i
1
H
{
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Morthly iseharge: o Foz Rioer at Berin, Tid; for the:ysor chubing Beptombir
B R T e e S A AR 0, 18851 : ! o ;

. ""M‘pn‘th

“October_ ... =
November. !

Septembm
~-~'Tl_m~year;.';-'.’;'_--i.'.‘.;

o

:it«ﬂ"

FOX RIVER AT RAPIDE CROCHE DAM, NEAR ‘wnmmrsrdWN, wxs

Locarion.—At Rapide Croche Dam in sec. 4, T. 21 N, R. 19 E.,2 mlles from
Wrightstown, Brown County, 19 miles downstrea.m from Lake Winnebago,
and 20 miles upstream from mouth of river at Green Bay.

REcorDps AvAILABLE.—March 3, 1896, to September 30, 1925.

DRAINAGE AREA.~—6,150 square miles (measured on map issued by chonsm
Geologieal and Natural History Survey, edition of 1911). - -

“DETERMINATION OF DISCHARGE.—The dam owned by the United States Govern-

i ment and operated by thé United States Engineer Corps. to aid na.viga.tion,
is made of timber and is equipped with 4 needle sluice gates which are uséd
only in times of hlgh water. A vertical staff gage at the lower end of the
canal leading to the lock and a quarter of a-mile below the dam is Fead five
ties daily &t 7 a. m., 9 a. m., noon, 3 p. m. and 6 p. m. The mean flow for
the day is computed from a formuls, using the five gage heights for the day,
_assuming gradual changes in gage height between the readmgs and weighting
the different gage heights by elapsed time.

EXTEEMEB OF DISCHARGE.—Maximum mean daily dlscharge durmg year, 8,340

' second-feet July 9; minimum mean daily dlscharge, 1,540 second- feet
April 19.

1918-1925, Maxmlum mean da,lly discharge, 20,100 second-feet April 23,
1922 minimum mean daily discharge, 742 second-feet August 15, 1921.

,REGULATION —The flow past the station is controlled by regulation in Lake
Winnebago, which has an area of 215 square miles, and to some extent by
dams between the outlet of Lake Winnebago and the station. The damg
are operated for power purposes and in the interests of navigation. The
same storage conditions have existed throughout the period covered by the
records. :

Accuracy.—Records good ;

CooreRrATION.—The records. were .collected.and computations of daily discharge
made by the United States Engineer Corps based on curves that were
developed by current-meter measurements made by engineers of United
States Geological Survey.

No discharge measurements were made at this station during the year.
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Dmly dzscharge, in second-feel, bf Fodk Rivertal Ragidé Croche Dam, near Wnyhts« :
oL Lowr .,jor the year,endmy ;gﬁpwmba 30 1926 e

Deo. | Jan, | Feb. | Mar..;‘Apr. { May | Fune | July [f Bépt.
st B R e wyor €F
0|0 | 2| 420 | 400 | 200 A0 bore e 2%
4,630 | 4,740 | 4,220 | 4,680 | 4,350 | 2,360 | 2, 880 | 4660 "‘z%
4,550 | 3,680 | 4,420 | 4,730 | 4,060 | 2 370:12, 050 | 2,950 4 590~ 2, 120
4.390-1.4,530 | 4,530 1.4,760 | 2,690 | 2,890 2,910 | 2,710, 4,500, 1,980
520 | 4,770 1 4,480 | 4,820 | 2,180 ] 2, 890-|:2,650 |. 3,880 | 4,380 |. 1,800
3,340 | 4,700 3’260 4,900, 3,740 gﬁoso,,%oao 4,860 §'420 %7&0
iim| o uh e vl im dmn dnnda d
4200 | 4,260 | 4,840 | 3,950 | 4,420 | 2,950 fz.mo‘;%%o? 6,220 | 3,200 | 2 40
4,580 | 4,600 | 3,690 | 4,350 | 4,750 | 1,880.| 2,630, 2,920 | 5,700 |2, 740.| 2,170
14,550 | 4,840 | 4,540 3’;400 4,810 -%;790 2,980 %m im 5°770°| 2 350
174, 530°| 4; 640 { 4,720 | 4,480. | 4,660'1 2,630°|:2, 930 |- 8,140 {4, 30| % 000 | 1,770
L 4,670 4480 | 4,750 | £430 | 4710 | 2,190 | 2,610 | 2,770 | 5,460 | 2,980 | 2, 250
4,420 { 4,020 | 4,560 | 3,580 3,920 | 2,100 | 2840 | 3,250'| 5,720 | 2860 | 2,200
3,050 | 4,340 | 4,510 | 4,050 | 4,310 | 2,210 | ‘5040 | 4,100 | 5,430 | 2,310 | 21
3,980 | 4,510 | 4,190 | 4,200-| 4, 840" %1150 9,020 4,‘73&5,200 %m 2,23’)
4,450 | 4,580 | 3,850 {.4,490 | 5,000 | 1,910 | 2,630, 3,130 | 5,310 |.2,800 2,%
4,510 | 4,400 |'%,210 1 47400 | 5,100 | 1,540 |2, 840"t 6,550 | 4, a10 | 3,010 %"
4,390 | 3,740 | 4,540 | 4,400 | 4,040| 2,020 | 2,880.] 6,960 | 4,370 | 2, 970°| 2,000
4940 |'3,160 | 4580 | 420 | 47780 | 2,330 | 2,770 5 8701 4; 990 -2, 96072, 0f0
4450 | 3,770 | 4,460 | 3,370 | 3,840 | 2040 | 2,750 | 6 040-| 5,140 | 2,0 ) 2,220
3,220 | 4,820 | 4,460 | 4,220 | 4,050 | 2,070 | 2,310 | 5,360 | 4,920 | 2,370 | 2 140
3,760'] 4,210 | 4,460 | 4,400 |:4;830'| 1,860-| 1,680 | 5,100 {4, 990 |*3,120°| 2, 140
4,600 2,820::33,50-| 4,430 {4,740 |.1,960 | 1,970 | 5,140 |.4,990 |.2;600.| 2,120
4700 | 3,880 | 3,970 | 4,160 | 4,940 | 1,960 | 2,380 |5, 3607 3,970 | 2,780°] 2,160
7430 | 3,670 | 4,550 | 4,480 | 4,840 | 2,020 | 2,580 | 5,190 | 3,970 | 2,500 | 1,650
3,280 | 3,240 | 4,500 | 4,610 | 4,760 | 2370 | 2,626 | 4,000 | 4,730 | 2,450 | 1,910
‘| 8,550 [ 4,170 | 4,590 {._-_::| 3,800.] 1,950'] 2,428} 3,510/ 4,980+ 2,550 | 2,080
3,020 | 5,120 | 4,610 |. 4,360 |.2,000 | 2,320 | 4,820 | 4,910 | 2060 | 3,170
....... 4,810 | 4, 540 7l 4, 600° 2100 |....| 4710 | 2420 | ...

Mcmthly dzscharge of Fox Riveér at Rapide Croche Dam, near Wrightstown, Wis., for
the. year ending September 30, 1926

[Drainage ares, 6,150 sqiare mﬂasJ

Discharge in second-feet e,
Run-off in
B ol L Per | inches
' ' ’ * | Maximum | Minimum | "Mean | squate o
. [vaaxin ) Toile

Qctober...., . PR 5,410 3,060 4,560 | . 0.741 0.85
Novemger 4,700 3,020 4,180 . 680 .76
D 5,120 2,820 4,200 .683 .79
Japuary. o ————rn - 5, 150 3,350 4, 4680 .725 .84
Fébruaty.... - b - 8,070 3,370 | . 4,320 J702 .73
March ] } P J 5100 3,640 | 4,550 .740 .83
April_. P 4,880 | 1, 540 ..2,600| .423 .47
ay : '3, 050 1,680 22,6501 - .415 .48
June. 6,960 2,030 4,000 .850 .73
July 8,340 2,710 4,910 | . 798 .92
Al it 4, 590 2,060 3,040 494 57

September. 2,480 1, 850 2,120 345
The year 8,340 1, 540 3.790 . 616 8.37
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WOLF RIVER AT KESHENA, WIS.

LOCATION.——ID sec. 26, T. 28 °N., R. 15 E., at highway brldge at Keshena,
Shawano County, 3 miles below ]unctlon with West Branch of Wolf River.

DRAINAGE AREA.—840 square miles.

RECORDS AvAILABLE.—May 9, 1907, to March 31, 1909' February 10, 1911 to
September 30, 1925. -

Gace.—Chain gage fastened to downstream side of bmdge December 9, 1914;

«  read by G. Sloniker, : -

Di1sCHARGE MEASUREMENTS.——Made from bndge to thch gage is attached.

CHANNEL AND CONTROL.—Gravel; smooth and practically permanent. Banks
of medium height, overflow improbable.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.40 feet af
9 a. m. June 14 (discharge, 1,510 second-feet); minimum discharge, 415
second-feet August 23 to September 2.

1907-1909; 1911-1925: Maximum stage recorded, 7.30 feet at 6.30 p. m.
April 10, 1922 (discharge, 4,390 second-feet); minimum discharge during
open-water periods, 275 second-feet September 26, 1908.

Ice.—Stage-discharge relation seriously affected by ice.

RecuraTIiON.—The river and its main tributaries above Keshena are controiled
to some extent by logging dams.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
- Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table, except as indicated
in footnote to table of daily discharge. Open-water records excellent;
winter records fair. :

Drscharge measurements of Wolf River at Keshena, Wis., during the year endiié
September 30, 1925 . .

Gage Dis- Gage Dis-
Date height | charge Date height | charge-
Feet Sec.ft. Feet Sec.-fi.
Jan. 23 62,45 469 || Mar. 21 oo @ 2,51 615
Feb, 20ne oo .. 42,36 451 || June 18 liliiaeee- 3.40 1,570

& Stage-discharge relaiion affected by ice.

Daily discharge, in second-feet, of Wolf River at Keshena, Wis.,? for the year ending
September 30, 1925

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. Sept,

565 530 500 485 455 725 770 600 500 470 | 415
565 530 500 515 455 680 725 5657 500 470 415
565 530 485 515 455 680 680 | “"600 500 470 440
565 530 485 515 470 640 840 910 500 500 | 470
565 515 500 530 485 640 680 | 1,130 500 530 |- B30

565 | s15| s00| 530 485| 600| 64013100 s00]| -s00| 565
500 : &85

600 515 515 530 600 640 | 1,070 5301 530
600 500 485 530 515 565 680 910 565 |° 565
565 500 565 530 600 600 910 600 530
565 500 500 580 550 600 600 640 600 470

500 470 565 580 640 600 860 470 500

440
10 e ced| 865 600 500 470 440 660 8156 640 910 500 440 440
565 680 500 485 4556 620 815 565 860 500 440 470

S |
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Daily discharge, in secon Sfeet of Wolf River ai Keshena, Wis., for the year: eudmg
L . eptember 30, 1926—Continued .

Day . | Oet. | Nov. ! Dec, | Jan. | Feb. | Mar. | Apr..| May | June | July | Aug. | Sept.
565 725 500 485 | 470 615 860 530 815 500 440 470
565 770 500 500 470 620 960 600 815 500 440 470
565 725 500 470 470 640 | 1,010 565 725 470 415 470
565 680 500 485 485 640 | 1,070 565 680 470 415 470
565 600 500 470 . 500 725 | 1,130 530 470 415 440
565 600 500 470 500 860 | 1,070 640 600 470 415 470
565 640 500 470 - 485 | 1,010 960 600 565 470 415 500
565 640 500 485 470 | 1,010 860 600 5656 470 415 500
565 640 500 485 ... 910 770 840 470 415 565
565 530 500 470 .._._..| 815 815 640 600 470 415 680
565 500 500 770 600 500 415 ety

Nore.—Stage-discharge relation affected by ice Nov. 30 to Mar. 26; discharge estimated by means of
three discharge measurements, observer’s notes, and weather records.

Monthly discharge of Wolf River at Keshena, Wis., for the year ending September

30, 1925
[Drainage area, 840 square miles]
Discharge in second-feet
Run-off
Month Per in inches
' Maximum | Minimum | Mean square
mile
October. 680 [ 565 589 0. 701 0.81
November — 770 530 620 .738 .82
DooBmbBer. o s oo 530 500 505 . 601 .69
January - - 515 470 485 . 877 .67
February.... 580 440 496 . 590 .61
March 1,010 455 626 745 .88
ril. - 1, 130 565 756 900 1.00
Ay - 70 530 609 725 .84
June . 1,510 565 882 1.05 1.1+
July_____ e eemeeegemmm e mmmm—a o ——— —————— 470 512 610 .70
A £ RO 530 415 456 543 B
September ' .- 680 415 489 582 K .
The year -, - 1, 510 415 585 . 696 9,45

WOLF RIVER AT NEW LONDOR, WIS.

LocaTioN.—In sec. 12, T. 22 N R. 14 E., at Pearl Street highway bridge, New
London, Waupaca County. Embarrass River enters from right three-fourths
of a mile above, and Little Wolf River, also from right, 5 miles below station..

DRAINAGE AREA.—2,240 square miles (measured on map issued by Wisconsin

" Geological and Natural History Survey, edition of 1911),

RECcORDS AvAILABLE.—October 1, 1913, to September 30, 1925. Unpublished:
gage heights March 1, 1899, to September 30, 1913, are in files of the office
of the United States Engineer Corps, Milwaukee, Wis.

Gage.—Staff gage fastened to right-hand downstream pier of Pearl Street Bridge.

" Datum of gage raised 0.641 foot on March 1, 1911, according to information”
of United States Engineer Corps. Zero of gage is at elevation 748.874 feet
~ above mean sea level, New York City datum.

DISCHARGE MEASUREMENTS.—Made from Shawano Street Bridge four blocks,

" below gage.

CHANNEL AND CONTROL.—Sand, hardpan, and mud; not permanent. Control.
not well defined. Banks at gage fairly high. During flood stages the water
from Embarrass River flows across the city of New London into the channel

.of Wolf River below the gage.
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N

ExX’TREMES OF DISCHARGE —Maximum: stage récorded during year, 7.4 feet Juné
19 and 20 (discharge, 4,270 second-feet); minimum stage, 0.7 foot August

31 to September 3 (discharge, 690 second-feet).
-1914-1925: Maximum stage recorded, 11:4 feet at 8-a. m. ‘April 13,1922
(discharge, 15,500 second-feet); minimum dlscharge, 700 zecond-feet Feb-
ruary 6-9, 1918. The office of United Statea Engmeer Corps reports &

stage of 11.6 feet on April

16, 1888.

IcE.-——Stage-dxscharge relation affected by ice.” : :
ReeuraTioN —Little, if any, diurnal fluctuation, owing to operatxon of power
plants above. the statnon, has been observed at tha gage, monthly ﬁow

natural.

ACCURACY. ———Stage-dmcharge rela.tmn not permanent

to table of daily discharge.

Discharge measurements of Wolf River at New London, Wis., ‘during the year énding

v

September 30, 1925

Rating curve fairly. well""
defined. - Gage read to tenths once daily. Daily discharge ascertained’ by
applying daily.gage height to rating eurve, except as indicated in.footnote

Open:water records fair; winter records poor.

sy

Gage N Gat "
Date i height Discharge Date helg%& Discharge
Feet Sec.-ft. Feet Sec.-ft.
2.42. 1,210 || Feb. 22 __ .. ... 83.10 911
a2.37 758 fJune 1l e el 3.29 1,670

-Sbage-dlscharge relatxon affected by ice.

Dmly dzscharge, m second feet ‘of Walj Rwer at New London, Wzs ,for
endmg Sep’&ember 30, 1925 .

Deg. | Jan. | Feb. | Mar. Apr.' ‘May.

1,200 7 750 | 910 2,;80 2,310

1,200 | 720 780 | 840 2,360 | 2,060

1,200 |. .720{ . 780.|. .810| 2,010 1,910

1,200 750 | -7 810 | 1,960 | 1,760

1,200 | 720 | 810 | 840 [1,910 | 1,620

1,200 | 780! 810 840 1,810 | 1,580

1,360 1,360 [ 780 87511, 710° |1, 580
1,280 1,160 | 780 | 875 | 910 {1,660 | 1,530
1,360 1,120 |. . 810 | 1,200 |- 9457 1,860 | 1,
1,360 |- 1101207 810 | 1,660 | 910 | 1,530 | 1, 440 |
1,360 1,120 810} 1,660 | 980 | 1,480 | 1,360
1,360 1,080 | 810 1,710 { 1,120°| 1,480 {1,280 |
1,320 | .1, 1,080 | . 780.| 1,620 | 1,280 | 1,530 |,1,280.]
1,280.1'1,280.1.1,050 | ~'810 | 1,530 | 1,380 | 1,440 |'1, 240
1,280 | 1,320 | /050 810'| 1,400 | ¥ 400:] 1,530 | 1,240 )
1,280-[1,320 | 1,050 { ~810 1,320 | 1,400-| 1,660 | 1,240
1,240 | 1,320 | 1,020 | 780 | 2,200 | 1,320 | 1,660 | 1,320
1,280 11,280 | 945 780 | 1,120 | 1,440 | 1,660 | 1,400
1,280 | 1,280 | 980 786 | I, 11,620 | 1,860.| 1,440
1,240 | 1,280 | 945 | 780 | 945 | 1,960 | 2 360. | 1,440 |
1,200.| 1,320 | . 945! 780.|.. 910 | 2,060 2,600 1,320 |
1,200 | 1,440 | 910 | 750°| 910 | 2,210'| 2,900 | 1,280 |
1,240 | 1,620 1. 875} 750 875.] 2,310 | 2,900 | 1,160
11,200 | 1,660 | 875 | 780 875 | 2,480 3,020 | 1,160
1,240 | 1,480 | 875 | 780 5 | 2,660 |'3,020 | 1,160
1,440°| " 810 2,060 | 1,120
1,400 | 780 2,840 | 1,120

1,200.| 780 2,720 {1,120.

1,200 | 750 2,540 | 1,120

200 780: 2,420.1:1, 130

S| T80 -ome 1080 |

NoTE.—Stage-discharge relation affected hy ica Nov, 28 to Mar:25;' d)schargeestfmated from’ dbsei'ver s

notes and weather records-
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Monihly discharge.of Wolf R&vgn“at N eg)o Lm’gn;,w{s.,:for- the:year ending Saplember.

{Dr&ina/ge area, 2,240 square miles]

“Discharge in sécond-feet

Y i Rup-off
Month L ‘ Per inchesiv
Maximim | Minimum | Mean | square
o . - | -mile
October 1,860 . 1,120 1,320 . . .0,589- . 0.68
November 1,660 1,050 1,260 . 562 T.e3
December - 1,200 750 [ 1,010 . 451 .52
January R - 810 | - 720) .72 S5
February . o i iaee 1,710, . 750 1,080 .482 .50
Maich. c.—- . 2,960 810 1,660 .741 .86
April___._. JON 3,020 1,440 | 2,120 . 946 1.08
MY o ceec e ccmcmcccccmcccc e e e me—mam—- 2,310 1,080 1,400 625 W72
B T P 4,270 2,690 1.20 . L34
July. e - 2,010 875 1,250 . 558 C.
August. e eecceeee 1,160 690 885 . 395 .46
September i 1,080 690 828 .370 .4
The year.._._. . 4,270 | - 690 1,350 603 8.21

EMBARRASS RIVER NEAR EMBARRASS, WIS.

LOCATxON —At highway bndge on line between T. 26 N., R. 14 E., and T.26
. N, R. 15 E., Shawano County, 1 mile below mouth of Milr Creek 4 mﬂes
.. above Embarrass, Waupaca County.

DRAINAGE AREA.—395 square miles (measured on map. “issued’ by Wlsconsm’
.. Geologieal and Natural History -Survey, edition of 1911).

Rucorps AVAILABLE.-—June 5;1919, to September 30, 1925. . S
G{'&GE ~~Chain gage fastened to downstream handrall read: by Alphoncer

it Murawski. '

CHANNBL AND-cONTROL.~~Bed:of channel at ga.ge and downstream heavy gra.vel '

Rxﬁle 100 feet downstream forms control. Right bank not subjeet to over-

", flow; left bauk of medium hetght and Sub]éCt to overﬂow ata stage of abou#;
9 feet. .

DISCHARGE MBASUREMENTS. -——Made from downstream mda ‘of bndge

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.2 feet J une
15 and 16 (discharge, 1,230 second-feet); minimum dlscharge, 60 second~
feet February 28 (stage-discharge relation affected by ice). .

1919-1925: Maximum stage recorded, 11.50 feet at 4 p. m April 10 1922
(discharge, about 6,760 second-feet); minimum sta.ge, 2.38 féet at 7 a. m.

o -July 23,1923 (discharge, 34 second-feet). e —
Iée.~—Stage-discharge relation sériously a.ﬂ"ected by ice.: SR e wl e
RecuLaTion.—Several dams above station create head for development oﬁ

power, but they do not have enough storage to cause any but a slight daily
fluctuation.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 250 and 1,600 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to the
rating table except during period when stage-discharge relation was affected
by ice, for which it was obtained as indicated in footnote to table of daily
discharge. Open-water records good; winter records fair.

‘«'a
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Discharge measurements of Embarrass River near Embarrass, Wis., during. the year

ending September 30, 1925

Gage Dis- Ga Dis-
Date height | charge Date height | charge
\a Feet Sec.-ft. * Feet Sec.-ft.
Jan.24. - a3, 59 87/l June 18 ..o oaen 4.36 74
Feb. 21 .| e3.60 100 || June 14 4.96 1,080
Mar. 22 3.53 343

= Stage-discharge relation affected by ice.

Daily discharge, in secon

d-feet, of Embarrass River near Embarrass, Wis.,‘for the
year ending September 30, 1925

|
Day Oct. | Nov. | Dec. | Jan. | Feb. ) Mar. | Apr. | May | June | July | Aug. |Sept

250 155 310 140 115 105 178 233 138 149 128 105
223 161 310 185 105 70 268 226 178 158 128 118
200 181 290 105 130 106 250 233 200 147 128 125
210 203 290 70 155 105 268 216 324 1562 138 120
207 181 270 140 140 115 250 223 450 120 136 149
230 166 270 200 156 115 268 220 520 87 133 178
223 155 175 105 140 115 230 223 473 101 138 194
207 181 216 90 185 115 220 213 385 128 147 197
210 184 184 130 185 130 216 203 233 34 175 194
197 169 200 140 170 185 226 184 250 385 '163 184
210 197 200 140 185 155 233 175 268 286 163 158
191 194 90 70 170 185 230 184 364 226 169 144
191 226 115 70 170 200 216 178 780 188 158 123
194 233 200 90 155 185 223 178 | 1110 191 144 118
191 233 140 105 130 200 |- 268 172 | 1230 191 123§ 110
188 250 170 90 130 185 230 166 | 1230 178 123 108°
200 223 185 70 90 235 268 169 | 1110 169 138 118
191 203 170 130 90 250 250 268 725 161 181 120
178 207 105 70 1565 310 344 220 520 152 135 110
188 210 185 70 1056 355 594 305 450 175 123 108
216 233 185 20 115 330 872 70 268 166 128
188 286 200 30 20 364 620 141 268 147 136 118
131 305 1556 90 80 364 569 163 250 128 133 110
158 364 105 105 80 344 569 191 226 113 120 110
149 233 130 90 80 428 520 166 218 138 96
178 305 90 70 80 620 428 172 207 144 120 108
158 230 115 =70 80 594 428 188 207 136 113 113
191 250 140 115 60 520 344 175 216 144 108 118
188 250 155 80 428 344 184 194 123 108 113

30-.. I 175 305 130 |, . 344 305 194 184 138 108 155

sl . 184 170 | 170 |oceeeee 268 |coceen FU'S I 138 [ 101 |ieaeee

Note.—Stage-discharge relation affected by ice Dec. 1-6 and Dec. 10 to Mar. 21; discharge based on
gage heights corrected for ice efiect by means..of discharge measurements, observer’s notes, and weather.

records,
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'Monthly discharge of Embarrass River near Embarrass, Wis., for the yedr endm}
- September 30, 1926

[Drainage area, 395 square miles}

Discharge jn second-feet L

Run-off in
Month Per inches
Maximum | Minimum | Mean | square--
mile

OCLODO e e eccc e e e e 250 131 193 0. 489 0. 56
November. - ——- 364 155 222 2 .63
December 310 90 182 461 .53
JANUATY « oeeoee oo oo e e e 200 70 105 .31
PebrUArY .o e e e e 185 60 125 316 .33
% 5 )« 620 70 250 656 .76
APH e 672 178 334 846 .94
ay ——— 305 70 193 489 .56
June 1,230 138 439 1.110 1.24
Jul 385 87 168 .49
AUgUSt o e e emem 175 96 132 334 .39
September 197 93 131 332 .87
The year. 1,230 60 207 . 524 7.11

LITTLE WOLF RIVER AT ROYALTON, WIS.

LocaTioNn.—In sec. 1, T. 22 N., R. 13 E,, at highway bridge at Royalton,
Waupaca County, 4 miles above mouth of river.

DRAINAGE AREA.—485 square miles (measured on Wisconsin Geological and
Natural History Survey map, edition of 1911). :

RECORDS AVAILABLE.—January 13, 1914, to September 30, 1925.

GageE.—Sloping gage on left bank 150 feet upstream from highway bndge, read’
by J. C. Jensen.

DisCHARGE MEASUREMENTS.—Made from cable 1,500 feet above gage or by
wading.

CHANNEL AND CoNTROL.—Bed at gage consists of heavy gravel and rock; fairly
permanent. At measuring section bed is fine, smooth gravel. Banks are
not overflowed to any extent at flood stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.01 feet af
6.30 p. m. June 15 and 6 p. m. June 17 (discharge, 2,080 second-feet);
minimum discharge, 155 second-feet February 16, 23, and March 3 (stage-
discharge relation affected by ice).

1914-1925: Maximum discharge recorded, 5,780 second-feet at 7 a. m.
April 10 and 5 p. m. April:11, 1922; minimum discharge, about 120 second-
feet January 20, 1922.

Ice.—Stage-discharge relation affected by ice.

RreurarioNn.—The few power plants above station have little storage, and very
little diurnal fluctuation has been observed at gage. ‘

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.-
Gage read to half-tenths twice daily. Daily discharge obtained by applying
mean daily gage height to rating table, except for period when stage-discharge
relation was affected by ice, for which period it was obtained as indicated in
footnote to table of daily discharge. Open-water records good; winter
records fair.

The following discharge measurements were made:

January 26, 1925: Gage height, 2.25 feet;® discharge, 218 second-feet.
February 23, 1925: Gage height, 1.80 feet;® discharge, 157 second-feet.
June 12, 1925: Gage height, 2.12 feet; discharge, 555 second-feet.

¢8tage-discharge relation affected by ice.
31502—29—4



44 SURFACE: WATER SUPPLY, 1825, PART/ IV

Daily discharge, in seconid-feed, of Litile - Wolf River-at Royalton, Wis., for the yedr
ending September 30, 1986

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept
301 365 180 245 180 680 560 417 501 260 209
318 365 180 245 170 710 392 392 417 352 198
301 215 170 276 155 680 417 417 392 352 213

245 185 260 180 560 650 352 332 234
301 235 180 320 185 501 381 | 1,050 417 501
310 235 1 320 170 501 342 | 1,210 501 417.1 560
332 245 180 340 160 472 402 | 1,210 501 560 1@ 530
347 225 180 260 170 456 381 7 530 650 | 501
347 260 185 710 180 402 434 560 501 680 | 1 472
356 235 180 365 2056 332 392 560 { . 6204 862
397 235 170 215 235 305 | -+-366 362°) .- 590 530 | :i-38L
381 215 185 235 245 332 342 560 650 381 366

215 205 205 235 207 305 | 1,130 560 342 | - 332
332 225 205 195 245 302 1,670 501 289 239
347 235 195 185 195 434 | 1,970 444 267 | . .267
356 235 185 155 444 501 | 1,970 434 305 260
366 225 195 195 245 501 472 11,97 318 318 245
381 185 195 180 245 620 530 | 1,770 305 332 245
381 195 205 180 295 680 560 | 1,570 318 318 267
366 | 185| 195| 160 | 415| 970} 501 (1,8 289 | 267 | 276
356 185 185 1720 415 | 1,130 366 | 1,130 289 289 238
434 4 . 195 195 180 470 | 1, 050 260 (' 710 297 | 7 267 254
530] 195| 205| 155| 470 ]1,130| 342 | 560 | 254 | 267 267
590 2051 225 180 590 11,060 | 417 | .1 5304 223 ‘234 245
590 | . 185 225 160 680 | 1, 4020 620 | 234 | .228f .264
590 ( 185 |: 215( 160 | ..740 | 1,210 | 444 590 805 [::7198°7 245
590 180 225 160 740§ 1, 09 434 ggo 318 | .203 | . 289
470\ -185 2157 170 | + 710-4°1,010 39271 -501 289 198 | 332

180 225 i 740 | 1, 402.| 473 |. 276, - 209 | A6
445 FE . 6801 402 417 254 .203 402

180 285 620; 12601 72080 cneen

. )

T

No'm —Stage-dlseh.arge rela(:mn affected by ice Nov. 28 to Mar. 24; dxscharge based on ‘gage heights
orrected for eﬂect of ice by means of two dlacharge measurements, observer s note/s, and weather: records,

i

Monthly dcscharge of  Little Wolf River at Royaltan, Wzs for the yea'r endmg
September 30, 1925

[Drainage area, 485 s'(xuare mil'eé] ‘

Discharge 111 second-feet '
Py ) : 4 1 & Run-off in
Month - ; i ’ i’er Thohes
Maximom | Minimum | Mean: | square | . /
. | .mile 4
501
2590
365
7o
10 41
March — e 740
Aprid - - : ' 1,210
ay... 560
Jume.. 1,970°
July ;650
August _. 880
September e . 560 {1
Theyear ..... 1,970
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ALy e WAPPAGA mvmmuwgpmca,wxs.‘ b sl b

Loc.vrlon —Near north Hne'of 'sec. 1, TV 21N, R:12°E;, at highway bndge 4
miles below Waupaca, Waupaca County. -
DRaAINAGE ARBA.~305 square miles. (measyred. on.. Wxseonsm Geologieal: amlﬂ
. Natural History: Survey map, edition of 1911). SRURIY N
Recorps AvAILABLE.—October 18,1917, to September 30; 1925. . June 28, 191jj
" toOectober 18, 1917, records were obtamed at a station near Weyauwega,
- 1'mile below present site:! :
Gaae.—Chain gage bolted to upstrea.m haudrall of bndge, read by Georgp
.. Radtke.. i .
DiscHARGE MEASUREMENTS —--Made from upstream sxde of bndge or by wa,dmg
CHANNEL AND CONTROL.—Bed consists of fine gravel and: clay;-free from vege-
tation. Control not well defined-and is not-permanént. Rl&ht: bankflsahlgh.
and seldom overflowed; left bank of medinm height and is. overﬂowed at a
stage of about 6 feet.
Ice .—Stage-discharge relation seriously affected by ice.
ExTREMEs OF DIBCHARGE. .—Maximum stage recorded during year, 3.06 feet dt
o 8a.m. July 9:(discharge: 730 second-feet), minimum stage, 1.5¢ feet at 8. 145,
‘, ff\ a. m. August 29 (discharge, 168.second-feet); minimum discharge; 120 sed,#
-ond-feet February 23 (stage-discharge relation affected by‘ice). - i
1918-1925: Maximum stage recorded, 5. .6 feet March 17, 1919 (discharge,’
52,600 second-feet); muumum stage, ,2& feet November 21 1920 (dxﬁ
charge, 96 second-feet)." : i
Recynarion.—Power plants at Waupaca : and above on the mam stream and also
several on Crystal River may cause. shght fluctuation during lew stages
Pondage at the various.plants js small, 80, th,p.t mean monthly discharge rep-
resents closely the natural flow.
ACCURACY —Stage-discharge relation changed shghtly during summer. Rating
«i vourve well defined. Gage read to hundredths once daily,. .. Daily discharge
"ascertained: by -applying daily gage height to rating table except for period
when stage-discharge relation was affected by ice, for which it was deter-
mined: as’ indicated in footnote ‘to table of dally discharge. - Open-gwat?er
records fair; wmter reccrds poor;

Dzscharge measuremts of: Waupaca River near Waupaca Wis., during ‘the Ayehr
. o endmg September 30, 1925

; 1 Gage | 'Dis- || : Gage | Dis- ; Gage D‘ »
Date heiagght ieharge | ": Date ' | peight charge Date heﬁlt chaige
. " ISR
o | Peet | Sécopt. |0 . | Feet | Seccft.| Feet || Secait.
Oct18 . ... 1.84 ﬁ . 23.25 2]:;5 J| AU, Beeaneae -~ 175 %3
Jan. 27......... €2.99 173 - 1.74 216"

-Btage-dasehargerelatlon aﬁected by ice I : ; !

Dmly dzscharge,,m seco:nd feet o W aupaca Rwer nea ‘Waupaca,

is,, for the year
~ending Septemberso 1925

i Lide s ; §
TNov:' | Dée. ! A8
oo 5T Lol 3 A T
IS & .4 s L te i . B
S| Bt | B | TR BT e | 0t T | ae
L@341f10 1266 | 105 {180 ¢ 170 b 1278+ (12200 i 26311284, 193
43| 20| 105 180 170| 204| 20| 464| 23| 248| 206
. L2801, 180 ) (195 |..205 | A4 234 | 22| 342l
cgaloml ol ) o) ) e
)‘l"%‘ (978 o 430, 1 «%' i 26?31‘ 1206 1.1 263, ’% ! g?? ﬁ
Bea Babt an0l O | ras | by A Bon e 18045699 |+ Freet 234
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Daily dtscharge, in second-feet, of Waupaca River near Waupaca, Wts Sor the year

ending S’eptember 30, 1926—Continued

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug: Sept!
Moceeoeeeaeeonial 2481 2481 265| 180 250 85| 263| 206| 193] 631 206 220
248 204 265 195 234 630 263 278 263 220
263 204 195 250 630 263 206 608 376 234 220
248 278| 170| 195| 195| 360( 263| 206 | 585 342|. 234} 220
248 204 235 195 180 360 263 206 564 278 234 ) 206
248 263 220 170 190 395 263 220 428 263 234 206
248 248 235 170 205 340 263 263 608 263 206
248 248 180 176 170 430 294 248 342 234 220
248 | 278 180 180 | 180 410 | 234 | 294 234 234" 234
248 278 180 180 180 359 393 220 278 248 220 234
248 | 2041 195 170| 280 | 342 359 206 248! 248 | 220 220
248 326 195 156 145 359 359 220 248 248 234- 234
248 204 180 170 120 359 294 220 220 248 234
78| 294 180 155| 195| 359) 278 | 220 220 220 | 2347 203
234 280 180 195 195 342 263 206 234 234 220 220
248 | 280| 155| 205| 195| 359 | 263 206 234| 234 206| 208
265 145| 130 | 170 | 326 | 248 | 193 | 263| 234 | 180 | 220
234 265 170 145 145 326 193 220 234 193 263
263 265 145 180 ... 342 263 206 206 220 188 | 220
263 265| 170 180 (-2T0CC 350 | 263| 206( 234 234| 180 248
234 180 155 294 206 220 180 |iceuen

Norte.—Stage-discharge relation affected by ice Nov. 25 to Dec. 7 and Deec. 10 to Mar. 18; dxscharge
based on gage heights corrected for ice effect by means of two discharge measurements, observer’s

notes, and weather records. Gage not read Sept. 13; discharge interpola

Monthly dzscharge of Waupaca River near Waupaca, Wis., for
September 30, 1925

[Drainage area, 305 square miles}

the year endmg

Discharge in second-feet i
Month Per Rlilg(;ggs in
Mazimum | Minimum | Mean | square
mile
218 234 251 0.823 0.95
326 234 269 .882 .98
280 145 219 .718 .83
205 130 178 . 584 .67
465 120 216 .708 .7
630 145 333 1.09 1.26
410 234 284 .931 1.04
263 193 214 L702 | - .81
608 180 307 1.01 1.13
730 180 294 964 . L1
342 168 235 770 -89
310 193 223 .731 - .82
730 | 120 252 .826 11.23

MILWAUKEE RIVER NEAR MILWAUKEE, WIS.

LocarioN.—In NW. }{ sec. 5, T. 7 N., R. 22 E., immediately above an old
quarry near north limits of Milwaukee, Milwaukee County, half a mile
below concrete highway bridge, 1 mile above Mineral Spring Road, and 514
miles above confluence of Milwaukee and Menominee Rivers.

DRAINAGE AREA.—661 square miles (measured on Wisconsin
Natural History Survey map, edition of 1911).
RECORDS AVAILABLE.—April 30, 1914, to September 30, 1925.

Gage.—Slope gage set in concrete foundations on left bank;

Richard Kuehl.

Geologicali and.

read by Mrs.

CHANNEL AND CONTROL.—Bed of channel at gage heavy gravel. -About 200
feet below gage is a rock outcrop with a 4-foot fall which forms the control,
which changed somewhat the later part of summer of 1924 by breaking
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.--vdown of a small part of the rock ledge. Below the control the river ﬁowL
in an artificial channel, which at one time was & quarry. Left bank abov‘p
and below control high and not subject to overflow; right bank above con-
trol of medium height; below the control the right bank is artificial and of
such height that it is seldom overflowed.
DiSCHARGE MEASUREMENTS.—Made by wading, from railroad bridge one-fourth
of a mile below gage, or from Folsom Street Bridge 2 miles below gage.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet Feb-
ruary 11 (discharge, 3,160 second-feet); minimum stage, 0.32 foot July 24,
August 31, September 4 and 5 (discharge, 66 second-feet).
1914~1925: Maximum stage recorded, 9.00 feet March 20, 1918 (dlseharg¢,

15,100 second-feet, revised); minimum discharge, about 26 second-feét
August 2, 1916.

Icx. —-Sta,ge-dxscha,rge relation affected by ice.

‘REGuLATION.—No diurnal fluctuation at gage resulting from operation of small

_ plants above.

‘Accuracy.—Stage-discharge relation probably permanent. Rating curve poorly
defined. Gage read to quarter-tenths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records fair. |

The following discharge measurements were made:

January 16, 1925: Gage height, 1.20 feet;? discharge, 138 second-feet.
February 17, 1925: Gage height, 1,58 feet; discharge, 549 second-feet.
July 29, 1925: Gage height, 0.44 foot; discharge, 90 second-feet.

Daily discharge, in second-feet, of Milwaukee River near Milwaukee Wis., for the
year ending September 30, 1925

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.

154 304 180 195 195 304 297 1%'(7s 89 97 70

154 3656 260 230 180 315 297 86 89 70
145 306 180 195 180 340 297 97 109 95 68
170 279 1156 230 202 306 86 95 66
184 2104 130 365 154 297 254 104 7 91 66
170 184 130 675 154 297 254 117 76 1 Igﬂ
230 202 115 930 170 274 130 109 107 7
365 160 | 1,220 178 262 234 86 91 114

i
515 34C 160 [ 1,010 246 188 109 117 117 0
480 515 115 | 1,740 560 254 160 17 130 109 17
480 279 160 | 1,1 394 254 160 188 130 109 b
450 279 145 720 234 274 160 206 206 109 109
450 365 115 515 274 254 170 234 130 }00
315 340 115 365 394 274 188 365 109 97 09

180 | 160 | 394 1,100 | 109 86 86 70| 109
304| 160| 160| 20| 875| 80| 109| 109 70 70| 17
420 | 145| 145| =210| 675| 550 | 17| 109 97 109
340 | 115! 195 |oeeeo-. 515 | 480 130 86 86 86
315 | 195( 105 [-mane-n 420 | 340 | 109 | 104 97 70| 117
180 | 180 420 109 86 66 |-ceam-

NorE. —Stage discharge relation affected by ice Dec. 18 to Fek. 4 and Feb. 27 to Mar. 3; discharge
based on gage heights corrected for effect of ice by means of one discharge measurement, observer’s notes,
and weather records.

7 Stage-discharge relation affected by ice.
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Mcmzthiy dzsehargé of lewaukee “River near Malwaukee, Ws fér ﬂw yea‘f endmg
Tt ST :Septambgrw 1995 S S

'R"ug-hﬂ ‘n

{nches

vt Maximpm, | Mi

Tam|

MY A

LITTLE CQIZUHET’ RIVER AT- BAEVEY s I

LocATION. ~—In NW. }/ see.9. T. 36 N R 14 .at TIl | Railrg
bridge, ‘800 t”ee{ north of railroad s’cathn at '147’th Street Har y,"
County, and 11 niiles above mouth ‘of river. R

DRAINAGE/AREA~-§70 square miles (mea,suréd on map issized by United States
Geological Survey). - RS

RECORDS AVAILABLE.—QOctober 1, 1916 to September 30, 1925. Daily gage
.- heights colleeted by Sanitary Dlstrmt ‘of Chicage; June 10, 1907, to Septem-
ber 30, 1916.

Gage.—Vertical staff gage attached to bridge pier; read-by Mrs. H. Wurtman.

'DISCHARGE MEASUREMENTS. —~Ma,de from hlghway brldge 2, 000 feet below gage
or by wading:

CHANNEL AND cONTROL.—Bed' of river composed of clay and gravel. Low-water
control gravel and boulders, practically permanent Banks not subjeet to
overflow. -

EXTREMES OF DISCHARGE.—Maximum stage recnrded during year, 5.2 feet March
20 (discharge, 763 second-feet); minimum stage, 2.82 feet September 26

. (discharge, 37.second:feet).: .

o 1907-1925; Maximum stage recorded 13 4 feet March 6 1908 (dlscharge
not determined). - Minimum discharge from 1917 to'1925 estimated at less

) than 25 second-feet in January, 1918. :

Ice.—Stage-discharge relation seriously affected by ice.

Accuracy.—Stage-discharge-relation changed during March. Rating eurves
well defined. Gage read to hundredths once daily. Daily dlscha,rge
ascertained by applying daily gage height to rating table except for ice
periods. Records good for open water, poor for period of ice effect.

Discharge from Little Calumet River is diverted through Calumet-Sag Channel
into Chicago Sanitary Canal. The capacity of this channel as computed by
Chicago Sanitary District is 2,000 second-feet when the slope is that prevailing
with a flow of 8,000 second-feet in the main Sanitary Canal above the effluent
of the Calumet-Sag Channel. Diversion from Little- Calumet River was
begun in August, 1922. The point of diversion is near center of sec. 32, T. 37 N
R.14 E., about 3.8 miles below gaging station at Harvey. .
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#

The following dischafge mbhiirathbnts wets' miadsi® ™ |
- sJahuary 22, 19251 Gage height,‘ .76 féetd(s'tage-sdmcharge ﬂelatxonaﬂ‘ected by|
i
|
\

ice)y ’dlseimrge, 93.8 second-féet. - (R o z
March 30, 1925: Gage height, 4. 58 feet; dxscharge, 508 seoond-fee’ﬁ
June 11, 1925 Gage helght 3.08 feet; dlscharge, 7 L2 ‘setond-feet.

Litile Cai‘wmet Rwer at Harae 1., fm- the ear\
endj ing September 30 19 5 y, K v

Day © | Oct. [ Nov. | Dec. | Jan. | Feb. | Mar. | Apr.
103 1338 | 468
83 - ©bo300 481
85 p 110 355 431
89 CUMELL U 308 | <304
9 e o306 376
113 201 358
119 480, 276 | 324
134 276 | 308
~H3, . 480 | 201{. %7 ;
82 300 | 306 | 292 :
143 322 |, 355 | .22 .181 71 134, .7 68
145 425'|- 838 |- 2841 169 B el 1| 74
143 1 - 355 |, 322.]..220.] ..152 66 146 f .- 70 71
193 390 | 4627|248 | 146 717 123 7| 74
119 425 | 443 134 | 88| 92 720 113
s f) P |iare| 4| ooor| 130 et 7| m| 134
123 443 | 425 181 134 S I !
134 425 | 407 | 1811 146 112 7 68| 1
123 390 | --518 | 181 |7 187 |- 102 7 68 3L
N 338 | 763 | 181 | 181 92| 88 68 | 130
338 | 725 | 181| 169 88.| - 112 68| 104
338 | 680 181 | 157 83 65 81
590'| 194 | 146 ceigg ¢ 162 | i 65
. 590 | 194 | 134, 8 62 ﬂ
g 194 130 : '78¢| - 62
: 500 | 1817 112 90 74 59 3;
590 .169 | 102 740" 59 5!
548 | 157| .98 58 | 442
548 | 157 93 81| 756"
508 | 157 90 78 56 42
508 |.coeecal 83| 85 [T — .

NoTe.—Discharge estimated Dec. 20 to Feb. 8 on account of ice, from gage-height record, results of!
measurement, observer’s notes, and weather records. Braced figures show mean-discharge-for|
petiods mcluded Discharge estimated June 23-30; gage was removed.

Monthly discharge of Little’ Calumet River at Harvey, Ill., for the year endmg
September 30, 1925

{Drainage area, 570 square miles]

Discharge in second-feet
Run-off in
Month Per inches
Maximum ; Minimum | Mean square
mile
Qetober.. . . et 92 77 80.5 0.141 0.1
November... . 69 88.0 .154 A7
December.__.... : 110 L1983 ) .
January..- 95.0 167 | s
Fébruary.... 365 . 640 .
March 454 . 798 .
April e meas 251 . 440 .
ay 151 . 265 .31
L LT RO N 83.3 . 146 .
July... 88.6 .155 . |
AUGUSE. el SO 88 56 68.9 .121 .14
September. ..o s e 150 37 76.2 .134 W15
The YOI e oememoooe oo oo 763 37 158 2 3.78
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ST. JOSEPH RIVER AT MOTTVILLE, MICH.

Location.—In NE. 4 sec. 6, T. 8 S,, R. 12 W, at hydroelectric plant of Mich-
igan Gas & Electric Co. at Mottville, St. Joseph County, 5 miles below
mouth of Fawn River.

DRAINAGE AREA.—Not measured.

REecorps avaiLaBLE.—December 13, 1923, to September 30, 1925.

Gage.—Float gage in tailwater at power plant; read by plant attendants. Zero
of gage 759.5 feet above mean sea level.

Di8cHARGE MEASUREMENTS.—Made by wading 200 feet below gage or from high-

‘ way bridges half a mile below gage.

CBANNEL AND cONTROL.—Channel straight for a quarter of a mile above and
below gage. Banks high. At medium and high stages water flows in sec-
ondary channel around small island just below gage. Control for low water
is a riffle composed of gravel and small boulders 300 feet below dam; for
medium and high stages is long stretch of channel below gage. Zero flow
would occur at gage height —2.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.3 feet at
10 and 10.30 p. m. March 23 (discharge, 4,170 second-feet); minimum stage,
—1.9 feet at 1.30 and 5.30 a. m. May 31 (discharge, 96 second-feet).

1924-1925: Maximum stage recorded, 2.8 feet for several hours on March
30, 31, and April 2, 1924 (discharge, 4,960 second-feet); minimum stage,
—1.9 feet at 5 and 5.30 p. m. February 17, 1924, and at 1.30 and 5.30 a. m.
May 31, 1925 (discharge, 96 second-feet).

Ice.—Btage-discharge relation not seriously affected by ice.

RecuraTion.—Flow regulated for power purposes at gage and possibly at other
points above station.

Accuracy.—Stage-discharge relation permanent; not seriously affected by ice.
Rating curve well defined. Gage read to hundredths every half hour day
and night. Daily discharge ascertained by applying mean daily gage height
to rating table. Records excellent.

CoopreraTION.—Gage-height record furnished by Michigan Gas & Electric Co.

Discharge measurements of St. Joseph River at Mottville, Mich., during the year
ending September 30, 1925

] =
Gage Dis- Gage Dis- (Gage | Dis-
Date height | charge Date height | charge Date heilﬁlt charge
Feet | Sec.-ft. Feet | Sec.ft.
935 0.98 2,320
1,380 -.29 881
1,780
1,240

Daily discharge, in second-feet, of St. Joseph River at Mottville, Mich., for the year
ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. |-May | June | July | Aug. | Sept.
785 785 785 514 | 1,600 | 1,690 l 1,100 660 365 584 700
392 620 915 700 | 2,190 | 1,570 | 1, 000 828 299 584 584
828 660 915 870 | 1.810 | 1,460 | 660 660 547 785 547
700 584 547 742 | 1,570 | 1,350 I 1,460 660 392 870 514
828 660 960 785 | 1,810 915 E 1, 460 547 262 871 392

828 828 | 1,000 785 11,810 | 1,570 1,250 785 419 | 1,050 419
828 480 | 1,000 700 { 1,570 | 1,690 : 1,150 365 828 | 1,050 419
584 | 1,200 | 1,000 480 | 1,100 | 1,250 | 1,150 514 915 742 786
514 | 1,300 828 960 | 1,810 | 1,150 | 1,150 620 660 660 419
785 | 1,850 915 | 1,100 | 1,690 | 1,250 547 547 660 742 450
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Daily discharge, in second-feet, of St. Joseph River at Mottville Mich., for the year
ending September 30, 1926—Continued

Day - Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
1 cceeoaceaeeo| 1,050 | 700 | 1,350 | 584 | 1,350 | 1,810 ( 1,250 | 1,000 | 450 | 450 | 785 b5l4
870 | 1,460 | 1,050 | 1,200 | 2,060 584 | 1,100 419 450 | 1,000 620
8 915 | 1,460 | 1,810 | 1,300 960 480 700 960 450
785 870 } 1,570 | 1,930 | 1,350 915 212 660 828 700
1,350 | 915 1,100 | 1,600 | 1,350 | 828 | 584 | 392 | V42| 78 |
742 11,100 | 870 1,690 | 2,450 | 1,200 | 915 620 | 392 | 660 1,100
785 | 1,150 | 660 | 1,460 | 1,570 | 1,150 | 547 | 584 | 514 | 620 | 1,000
870 | 1,200 514 | 1,200 | 2,190 | 1,100 | 1,050 547 514 960
700 | 1,300 | 870 | 1,200 | 2,190 | 742 | 1,100| 514 ) 342 1,100} 915 .
785 | 1,200 828 | 1,300 | 2,320 | 1,200 | 1, 365 547 915 514
785 514 870 | 1,200 | 2,590 | 1,100 828 108 785 960 915
785 660 785 480 | 2,590 | 1,350 870 480 620 742 960
228 915 1,570 | 8,150 | 1,100 915 547 960 419 828
584 11,100 ] 660)2060) 2870 1,160 | 785 | 742| 742| 620 | 828
660 302 | 2,450 | 2,500 | 1,000 | 786 514 620 785 870
547 | 828 | 828121902320 | 547 | 660, 514! 450 660| 785
392 | 1,150 2, 2,320 | 1,350 700 660 870 620 742
660 742 2,060 | 1,250 742 279 620 828 870
915 828 1,570 | 1,200 785 620 514 700 | 1,200
244 960 .| 1,930 | 1,000 700 547 547 450 | 1,200
N 960 1,980 |ooeeas| 819 |l ineae. 547 547 jacmaea

Monthly discharge, in second-feet, of St. Joseph River at Motiville, Mich., for the
year ending September 30, 1926

Mazi- | Mini- Maxi- | Mini-
Month mom | mom | Mesn Month mum | mum | Mean
October - cem e e 1,200 514 866 || May. .- mmecemm—————— 1,460 319 N7
828 108 535
960 262 567

3,150 198 042

STREAM TRIBUTARY TO LAKE HURON
TITTABAWASSEE RIVER AT FREELAND, MICH.

LocaTioN.—At highway bridge at Freeland, Saginaw County.

DRAINAGE AREA.—2,530 square miles.

RECORDS AvAILABLE.—August 22, 19083, to December 31, 1909; January 1, 1912,
to September 30, 1925.

CoorerAaTIiON.—Daily discharge record furnished by G. S. Williams, consulting.

engineer, Ann Arbor, Mich. .

Daily discharge, in second-feet, of Tiltabawassee River ai Freeland, Mich., for the
year ending September 30, 1925

'

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.

1,120 | 1,080 | 265 | 302| 368! 513
1,300 | ‘930 | 200 260| 392| 480

315 | 244| 368 480
760 | 1,050 | 240 | 295 | 344| 518
900 | 1,020 | 417| 319 392| 513

. 646 930 265 392 | 3892 540
440 392 368 629 529 592 930 815 3156 40 302 566
465 | - 315 392 579 629 430 872 930 290 260 | 1,170 | 646
465 440 416 579 | 718 303 786 786 393 819-| 93¢ 646
440 392 466 562 840 566 728 760 34 392 930 | 648

z gEzEs
s
:

1,100 419 760
1, 200 392 733 .
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Daily discharge, in second-feet, of Tittabawassee River at Freeland, Mich.; for the year
ending September 30, 1925—Continued

Day Oct.. { Nov. | Dec. | Jan. | Feb. | Mar.'} Apr.:{ May |-June ; July | -Aug. | Sept.

465-| 480 562 ) 1,990 785'] 702 760 290 489 | 815 815
489 566 29| .3, 050 930 | " 760 © 728 290 440 760 | 930
489 6751 ' 52¢| 1,600°| 1,230/ 785 703 | 187 465 .646:. 845
513 845 529 | 1,600 | 1,600 900 728 200 440 730.] 870
566 990 5291 1,520 | 2,150 | 872 | 1,170 240 416 700 900

490 398 416 646 1. 870
440 315 302 675 870
7021 3157 319 646 900

=@
@
g
88
&
Ix
=
Lo

900

080

3 990
489 730 522 5401 1,300 { 1,050 502 290 344 620 845
513 700 529, 490 | 2,150 3,850 490 265 392 |. 620 760
540 595 540 | 2,740 § 4, 550 162 299 416 | 592 646
489 646, 579 592 4 2, 3,660-) 490, 315-| 440 540 675
440 646 495 8151 1,990 1 3,290 646 315 302 513 | . 646
416 646 415 990:| 2,400 § 3,010 845 265 368 513 8492
392 430 366 | 1,480 | 2,610 | 3,660 592 240 392 489 620
214 462 2,400 394 265 416 489 502
40 480 1,990 240 265 392 513 592
392 512 1,860 393 240 392 513 592
187 480 1,670 394 265 368 620
392 495 1,640 393 368 344 540 620
creeeas 495 050 |-.... sl 315 |i...ouf  BI9 513 |..cuee

Monthly discharge of thtabawassee River ‘ot Freeland, Mich., for the. yeay ending
Seplember 30, 1926 -

[Drainage area, 2,530 square miles]

Discharge in second-feet
. | Run-off in
Manth . Per - inches -
Mazimum | Minimum | -:Mean square : )
; mile
Oetober ...... Lie 592 90 370 0.146
November cm—— —_—- 566 112 390 154
December - 990 368 599 237
839! 366 | 541 214
18,0607 7490 < 1,050 .415
2,740 393 1,480 .585
4,550.0 . . 646 1,630 .644
© 1,170 162 673 . 266
417 187 205 . 117
489 244 br8T ", 149 W17
1,170 344 | - - 590 .83 . ., .
930 439 679 .268 | .30
THE Y€AT < o oeeee e 4,550 % i 720 ] . 285 3.86

Nore.—Monthly and yearly discharge computed by U. S. Géol. rSfurvéy‘

STBEAMS TRIBUTARY TO LAKE ERIE
HURON RIVER AT BARTON, MICH.

LocaTioN.—At dam and power plant of Eastern Michigan Edison Co. at Barton,
near Ann Arbor.

DRAINAGE AREA.—723 square miles.

RECORDS AVAILABLE. —January 1, 1914 to September 30, 1925.

DETERMINATION OF DISCHARGE. ——Flow computed from records of operatxon of
power plant, the flow through undersluice during floods, and the depth
of flow over dam. - The flow through the power house is determined from a
calibration of the turbines by means of a specially constructed” weir, the
crést of whith wak formed by a 34-inch by 5-inch milled plate, the dlsoharge
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over the weir beingoeompnted :by Bazinls formmlx for free overfiow. The
, greater part. of the flood water passes through undersluices in the powerr
" house foundations, and this flow is determ,med from a.weir calibration of
.the sluices. . Water, flows over crest, Jof dam only, afew days during year.
‘COOBERATION —st,uy discharge record fu nished by G. 8. Williams,, qenagltmg !
engineer, Ann Arbor, Mich. '

|
|
\
|
|
(

Dmly dzscharge, n second feetE of Huron Rwer ¢ B e
. September: 80‘ £ ,vg SIS

‘1‘\

M onthly discharge of Huron -River ut Bartof-n, M wh , for the year ending September

30, 1926
A% - - [Drainage area, 733 square miles} - -
. Dischirge in seeénd-feet * !
. 2 ' - 3 : © | Rundft in/
Month . {l Per inches |
Maximum | Minimum | Mean square

N - ~mile 1§
o SO 241 Godel 1 | e1s| . o
November...__-. . e llall S156 | o 26 117 - .162 %g

December. __... —- 261 108 167 .231 .
anuary..-.. —- 202 67 131 .181 2

&brﬂary — 1,040 48 379 . 524 e
A O 473 50| g 5D

pri__.. . .

L LS AL PR - 80 187 259 - .80
TR o et e g e, 145 45 94.6 131 .15
P S 176 8 60. 4 084 -.10
AVGUSE oo e . 197 73 112 L1554 .18
Boptember. . .. ..o imeoenlianammaas 295 8 | ‘156 o214 -
' T N SR < 1,040 6 200 |+ .ar| .. 378

Norte.—Monthly and yearly discharge computed by U. S. Geol. Survey. |
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MAUMEE RIVER AT ANTWERP, OHIO

LoCATION.—A% highway bridge, 1 mile north of Antwerp, Paulding County, and
7 miles downstream from State boundary.

DRAINAGE AREA.—2,050 square miles (revised; area in Ohio measured on’ topo*
graphic maps, area in Michigan and Indiana measured on post-route
maps).

REcorps AvaiLABLE.—September 1, 1921, to September 30, 1925.

Gage.—Chain gage on highway bndge, read by H. G. Carr Beginning Sep-
tember 12, 1925, Au water-stage recorder at same datum on left bank 1,000
feet below bridge.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL aAND coNTROL.—Channel straight for 500 feet above and 1,000 feet:
below gage. One channel at all stages. Left bank high; nght bs,nk fairly
high. Control for low water is rock and gravel rifle three-fourths mile
below gage; for high water is long stretch of river below gage. Zero flow
would occur at zero gage height.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year and period of
record, 17.3 feet at 7.40 a. m. March 16 (discharge, 15,400 second-feet);
mjnimum stage during year and period of record, 0.78 foot June 27 and 28
(discharge, 82 second-feet).

Icn.—Stage-discharge relation seriously affected by ice.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 200 and 13,000 second-feet, fairly well defined above and below
these limits. Gage read to hundredths twice daily prior to September 13.
Operation of water-stage recorder satisfactory after that date. Daily dis-
charge ascertained by applying mean daily gage height to rating table
except as noted in footnote to table of daily discharge. Records good
except for extremely low water and periods of ice effect, for which they are
fair.

Discharge measurements of Maumee River at Antwerp, Ohio, during the year ending
September 30, 1925

Gage Dis- Ga i
Date hefg‘ght charge Date height i charge
]
Feet Sec.ft. Feet Sec.ft.
Oct. 9o 1.52 247 || Apr. 11 - 2.41 582
Nov. 24 1.34 JUY Blar e iccccancccanas 1.34 220

Daily discharge, in second-feet, of Maumee River al Antwerp, Ohio, for the year
ending September 30, 1925

Day o1 Oct. | Nov. \ Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

| SR 263 194 207 445 | 3,070 700 410 248 167 112 110
b, 234 194 214 485 | 2,160 700 392 118 159 102 110
. S 220 194 220 528 | 1,500 840 428 169 159 147 122
[ SO 220 182 220 525 990 790 428 182 220 278¢. 122
[ S 248 182 220 500 485 | 1,200 700 428 182 272 263 |. 118
[ 220 182 234 800 | 1,140 | . 855 445 182 324 745 114
[ S, | 220 194 220 3,230 | 1,260 610 392 194 340 278 110
- T, 278 182 263 4,700 | 1,620 610 410 194 410 234 12
[ | 248 182 840 7,050 | 1,740 565 445 182 | 1,140 263 | 122
[ ‘ 234 | 169 | 1,090 6,720 | 2,160 | 1,140 | 465 | 220| 840 248 136
) ) 234 169 800 340 | 4,310 | 2,510 610 428 207 780 234 127
) b —— 234 169 745 340 ) 3, 2,830 565 340 169 | 1,330 248 120

.............. 220 182 655 340 | 3,230 | 2,010 525 358 182 | 2,160 220

b £ T, 194 194 855 340 | 2, 12,100 525 32 308 | 2,300 220 167
b £ SO, 194 207 655 340 | 2,230 | 15,100 525 308 410 | 1,320 445 169



STREAMS TRIBUTARY TO LAKE ERIE 5

Daily discharge, in second-feet, of Maumee River at Antwerp, Ohio, for the year 3

ending September 30, 1925—Continued

Day Oct. | Nov. | Dec. | Jan. | Feb.| Mar. | Apr. | May | June | July | Aug. | Sept.

194 104 655 340 | 1,620 | 15,300 525 324 655 890 410 234
182 104 428 340 | 1,260 | 14,200 485 278 840 700 324 278
169 207 940 340 | 1,090 | 12,000 485 358 392 565 358 410
169 207 | 7,380 340 040 | 12,400 485 410 340 428 340 392
169 220 | 9,420 340 840 | 12,900 485 340 203 392 278 410

189 207 | 8,260 340 1 1,200 | 10, 400 485 340 248 745 220

169 207 | 6,400 340 | 5,700 | 5,300 525 308 234 | 1,140 169
167 % 5,100 340 | 8,820 | 4,400 248 324 207 745 162 220

Note.—Gage not read Dec. 14, July 5, Aug. 30, Sept. 6; discharge interpolated. Stage-discharge rela- .
tion affected by ice Nov. 30, Dec. 1, 2, 15, 26-31, Jan. 1-10, and 29-31; discharge Nov. 30, Dec. 1, 2, and 15
interpolated; discharge Dec. 26-31, Jan. 1-10, and 29-31 estimated from study of observer’s notes, weather
records, and record of flow of Maumee River near Defiance. Braced figures indicate mean discharge

or periods included.
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